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New Pump Bob for the Hecla Mine. 


A pump bob is a mechanical device used in 
mining districts for the purpose of transmit- 
ting motion from the engine, which is located 
at some distance from the mouth of the pit, 
to the pumps, which are located at or near 
the bottom of the mine. | 

For light work pump bobs are usually made 
of two pieces of square timber, one piece | 
being about twice the length of the other. 
The short piece, known as the king-post, is 
mortised into the middle of the long piece at 
right angles, the long piece forming the base 
or bottom of bob. There are truss braces, | 


usually of round iron, running from the top 
of the king-post to each end of the bottom, 
which is pivoted upon two journals at the 
center. The top of the king-post is con- 
nected with a pitman communicating motion 
from the engine, while the pitman for work- 
ing the pump is attached to the end of the 
bob. A ballast box is placed on the end of 
the bob opposite to that connecting with the 
pump, and sufficient weight is placed there- 
in to balance the weight of the pump plunger 
and pitmap. 

The engraving upon this page shows a per- 
spective view of a pump bob constructed 
upon a similar principle, but very elaborate, 
and intended for very heavy work. It was 
designed by E. D. Leavitt, Jr., engineer for 
the Calumet and Hecla Mining Co. It was 
built at the works of the South Boston Iron 
Co., and weighs 25 tons. 

By an inspection of the outline engravings 
upon page 2, it will be understood that the 
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For Sale Everywhere by Newsdealers, 


Ra 
New Pump Bop For THE HECLA MINE 


bob referred to is the lower pump bob, which, 
for the Hecla mine, is designed to work a line 
of 12-inch plunger pumps 4,000 feet in depth, 
as measured on a slope of 39° inclination. 

The main rod into the mine is attached to 
one of the arms, while the other is coupled 
by a steel link to the upper bob, which is 
placed with its journals at right angles with 
those of the lower, as shown. To accom- 
modate the different vibrations due to this 
arrangement, the end center journals of both 
bobs are made spherical. 

The general construction of the lower bob 
consists of a main center 15 ft. 9’ long over 
all, and 4 ft. deep at the center, which forms 
a hollow parabolic beam. The main journals 
are 18” diameter by 32” long. There are 
three seats for the king-post and arms cast 
on the main center, with heavy bracketed 
flanges, 29’ x 38’ x 2}” for king-post, and 
22” x 38” x 2}” for arms. 

The king-post is 31’ x 22” above the base 





flange, and 264” x 12” where it joins the circu- 
5 z a 
lar head, which is 39” in diameter, and 31” 
long. It is strengthened by wrought iron 
bands 43” x 2”, which are shrunk on each 
end. 

The arms are of 15 ft. radius to center of 


~ss 


journals, with a cross-section of 317 x 15” at 
base, and 264 x12” at eyes; the latter are 
23” and 18” diameter, and are fitted with steel 
journals, 11}’” diameter at one end and 9” 
diameter at the other. 

Each arm is connected to the king-post by | 
two steel bolts, 4}’ diameter of thread and 
3%’ diameter of body. 
tirely through the eyes, including the pins, 
and have a nut on each end. The bolts are 
surrounded by cast-iron spools 7’ in diameter, 
which take the thrust, 

There are two sets of steel tie rods, which 


These bolts pass en- 


are secured to the end journal pins, and are | 
Py | 
coupled to straps that embrace the lower side | and germ. 


| roll. 


process of reducing it to flour, 


{ $3.00 per Annum. 
SINGLE COPIES, 6 CENTS. 


ENTERED AT Post OFFICE, NEW YORK, AS SECOND CLAss MATTER. 


of 
the castings are of 


ous tension member 


All 
tensile “strength of 


wrought material. 
gun iron, with a 
30,000 Ibs. per square 
inch. 

The here represented are 
operated by gearing which is driven by the 
hoisting engine 


pump bobs 


‘*Superior,” described in 
our issue of June 25, 1881. There 
an alternative method of driving this ma- 
chinery by a Porter-Allen engine, which 
will be used on ‘‘stop hours” and on Sun- 
days. 

Further details of this pump bob and con- 
nections may be understood from the engrav 


is also 


ings, without further description. 
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Flouring Mill Machinery. 


At the eighth annual convention of the 
Millers’ National Association in Chicago, 
June 7th, Mr. Elles, of Indiana, made an in 
He said 
the millstone had apparently seen its day, and 


teresting report on mill machinery. 


although having done most valuable service 
to the human family, must now be classed, to 
a great extent, among the things of the past. 
Still he thought its use would not altogether 
be dispensed with, as many millers believe 
the buhr as good for grinding wheat as the 
more modern machine, the corrugated iron 
About this fact, however, he thought 
they were mistaken. These rolls certainly 
crush—not grind or tear—the grain in the 
The principle 
is simply to reduce the grain by a gentle pro- 
cess, so as to prevent the tearing of the bran 
The Jonathan Mills’ system has, 


of the main center, thus forming a continu-'in some cases, given even better results than 








































the roller system. The flour made from these 
machines is sharper and more granular than 
that made on rolls, while the flour made by 
the rolls is probably whiter. But this point 
is yet in dispute, and, no doubt, both pro- 
cesses need considerable development before 
they can be called perfect, and whether 
either will be perfect before some other mode 
of reduction will be brought to light or not, 
is a matter that is not at all impossible at this 
age of improvement and progress. 

The purifier may be called the king of all 
machinery, for with its use the art 
of milling was first revolutionized, 
and with it the products of the 









mill have been immensely im- 

proved. This machine, however, 

has been greatly improved. One Pe “ 
of the latest forms is worked by yr’ 


electricity, but its value is yet to 
be determined. The only diffi- 
culty with suction or blast purifiers 
the waste made in the dust 
rooms, but this has been checked 


Is 


toa great extent by the dust col- 
lector, which attached to the 


IS 
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Property is frequently damaged by water 
let on the sprinklers, by accident or malice 
the orifices in the sprinkler pipes are liable 
to be obstructed by paint or rust; and in 
vase of emergency, the water cannot be con 
centrated on the fire, but will be spread over 
the whole or half of the room covered by 
that system of sprinklers. The efficiency of 
the best planned system of pipe sprinklers is 
limited by the vigilance of the one discover 
ing the fire, and the presence of mind which 
opens the right ralve. 

Within a few years there has 
been another type of sprinklers 
termed from the method of their 
operation ‘‘ automatics.” 

They each consist of a rose head, 
or its equivalent, for throwing 
water in an upward direction, with 














even distribution over as large 
an area as practicable. The dis- 
tributing pipes and their branches 
are arranged so that these heads 
are about one foot from the ceil- 
ing, and ten feet from each other. 
These heads are kept closed by 








blast spout, collecting the dust and 
letting the air escape into the mill. 

He had found the chain a great 
improvement over belts for the transmission of 
This chain and gearing can only be 
used to good advantage onslow motion mach- 
inery, but is not safe to run at a speed of 150 
revolutions per minute, as the chain at a fast 
speed will have a jumping tendency; but for 
conveyers, bolting-reels, 


power. 


driving clevators, 
.and machinery that does not require a fast 
speed, it is far superior to belting, and does 
not cost complete as much as the pulleys that 
are used for belts to give the same speed, not 
mentioning the increased power and _ the 
prevention of slipping that is gained by their 
use, 
The setting of boilers is, to those who are 
using steam power, i very 
There 
are many boiler furnaces now 


interesting subject. 


in use consuming from 25 to 
50 per cent. more fuel than 
there is any necessity of, 
simply on account of defi- 
ciency in their construction. 
Mr. Elles said he had been 
one that had paid dearly for 
this neglect. Of late he had 
had his boiler furnace recon- 
structed as follows: First, 
lowered grate bars; second, 
increased the distance of the 
bridge wall frem 

third, excavated the 
between bridge wall and mud 
drum; fourth, increased the 


boilers; 
space 


SIDE ELEVATION OF PUMP BOB WITH CONNECTIONS. 


A Shop Incident, 


The Corning (N. Y.) Democrat relates a 
pleasant incident which recently occurred at 
the steam engine works of B. W. Payne & 
Son upon the departure of the Superintend- 
ent, Harris Tabor (inventor of the Tabor in- 
dicator), to take a responsible position with 
the Hartford Engineering Company. At the 


close of the day’s work his old shopmates 
gathered around him, when one of the num- 
ber made an address full of expressions of 
friendship and esteem, and in behalf of em- 
ployers and fellow-workmen presented 
the following books: 


him 


sibilities. May this parting from your em- 
ployers and fellow workmen be the opening 
one of the brightest pages of your life. 


| When you take your final departure, we will 


clasp your hand and wish you God speed and 
success in every undertaking.” 

This is an example of the good feeling 
that always ought to exist in every shop, 
among proprietors, superintendents, foremen 
and workmen; all co-operating to accom- 
plish results beneficial to every individual 
thus associated in the business being carried 
on, 
































space from rear end of boil- 


ers to the wall in rear of 
boilers. 

With 
found the following results: 
First, that he could use fine 


coal where he formerly used 


these 





changes he 


lump coal; second, a saving 
of 33 per cent. in the cost 
of fuel; third, his fireman 
had not half the labor to 
perform, besides this, steam 
wis now made much easier, i! 
But how this arrangement 

should be effected by any 

one a matter that 

varies with the different 
and he would advise each one to consult some 
practical mechanical expert, who can give 
full details of drawings to suit the boilers 
which they may have in use. 

There are many other points in the con- 
struction of mill machinery, which he 
thought might be greatly improved on, one 
of which is the blowing of elevators, and 
which in many mills causes a great waste 
of good and valuable material, which if it 
were saved or prevented, would undoubtedly 
go into good flour, whereas often it is swept 
It 


appeared to him that some inventive genius 


else is 


class of boilers, 


up, and goes into the low grade flour. 


could soon unravel this simple device, and 
that he would find that it would well repay 
him for his trouble, 























SIDE ELEVATION OF PUMP CONNECTIONS WITH END VIEW OF BOB. 


Burgh’s ‘‘ Modern Marine Engineering,” 
Wiesbach’s ‘* Theoretical Mechanics” (8 


volumes), Hawthorne’s works (6 volumes), 
and Hallam’s works (6 volumes). 

The address expressed the deepest regret 
that Mr. Tabor’s relations with the shop were 
about to terminate, ‘‘ Many of us,” said the 
speaker, ‘have been acquainted with you 
more than half a score of years, and we have 
always found you a true friend and an agree- 
able shop-mate. By your industry and strict 
attention to duty you have won for yourself 


promotion, and a position among master me- | 


chanics that can only be attained by hard 
work and careful study. Your management 
of the details of this shop has been charac- 
terized by capable executive ability. You 
are about to assume other duties and respon- 





Trials of “Automatic Fire Sprinklers, 


For many years the more hazardous _ por- 
tions of mills have been defended against fire 
by parallel lines of perforated pipes, extend- 
ing across the room near the ceiling, and con- 
nected with a water supply, furnished by 
pumps, reservoir or tanks, so that the room 
may be showered by opening a valve on the 
outside of the building. This arrangement 
is particularly valuable in rooms difficult of 
access from the outside, where the contents 
are very combustible, or where the smoke is 
too pungent for human beings, as that of 
loose cotton. 

Notwithstanding the absolute necessity of 
such apparatus, the use of this system has 
been open to serious objections, 


thin metal caps over the top or 
valves within, either being se 
cured by bismuth solder, which 
melts at 165 degrees Fahrenheit. (Composed 
of one part each of tin, lead and cadmium, 
and four parts of bismuth.) For dry rooms 
and similar places, an alloy which fuses at 
250 degrees is used. 

The water pressure remains constantly 
upon these sprinklers, and when the heat in 
any portion of the building exceeds the melt- 
ing point of the solder, the head is opened, 
and the water flows from the nearest sprink- 
lers. The first supply is usually from a tank 
placed in the mill tower, and this is supple 
mented by a reserve supply, furnished by 
pumps or reservoir. The lowering of the 
water in the tank sounds an alarm, by means 
of an apparatus which rings 
a bell or blows a whistle. 
The accompanying diagram 
of a part section of a mill 
shows the general arrange 
ment of automatic sprinklers. 

This system of automatic 
sprinklers new and 
untried experiment, as the 
representatives of the vari- 
ous sprinklers have 
structed buildings in which 
hundreds of fires have been 
set and successfully extin- 
guished. There have 
21 fires in mills put out by 
automatic sprinklers, and in 
no case where properly sup- 
plied by water have they 
proved inadequate to serve 
their purpose. 

In order to 
operation of 
sprinklers with each other, 
the Boston Manufacturers’ 
Mutual Fire Insurance Com- 


is 


no 


con 


been 


compare the 


these various 





pany erected a building at 
Chelsea, Massachusetts, and 
on Saturday, June 4th, a 
number of gentlemen inter- 
ested in underwriting and 
manufacturing, were present 
to witness the following 
trials, 

The building 
structed of wood and measured 20 by 50 ft., 
a partition dividing it into one room twenty 
feet square, and the other 20 by 30 feet. In 
the latter room were pipes for six automatic 
sprinklers, placed ten feet from each other 
and five fect from the walls. The water sup- 
ply was taken from the city water works, a 
gauge indicating a pressure of 53 pounds. 

The fires were built near one corner, and 
were alike in all the first series of trials. 

The fuel was placed on some laths around 
a saw horse, and on these were thrown one 
quarter of a bale of straw, one barrel of 
spruce shavings from a planing machine, one 
barrel kindling made from the staves of rosin 
casks, and one-half barrel card waste. The 
windows, except the one near the fire, were 
The weather was a fine drizzle with 


was cCon- 


open. 












Jory 9, 1881. | 


no appreciable current of wind. The fuel 
was lighted on each side by four persons, 
and the time between lighting the fire and 
the delivery of the water, taken by stop 
watches. 

The first trial was of The Standard, made 
by Francis W. Whiting, of Chelsea, Mass. 

This sprinkler is a rose head, with a cap 
soldered on at an annular flange. 

Time, 424 seconds. 

Second trial: The Parmelee by Providence 
Steam and Gas Pipe Company, Providence, 
RI: 

A reaction turbine with a cap soldered on 
near its lower end. 





fices, which showed the imperative necessity 
of a feed pipe adequate to furnish enough 
water to supply the discharging capacity of 
all the orifices. 

The automatic sprinklers all performed 
their work efficiently, and the preference 
between the various kinds must be decided 
by questions of mechanical construction of 
the several heads, and the assurance that the 
contracting parties will put in a pipe service 
wisely designed to adequately conduct the 
maximum quantity of water which may be 
required of it; and that the workmanship 
will be so thorough that there will be no 
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GRANGER 


fuel was thrown on laths leaning against a 
saw horse as before, and consisted of one 
barrel straw, one barrel pine shavings (hand 
planed), one barrel card waste. 


8 


Granger...... is 494 seconds. 
Ct 2 ar 694 vile 
WCRNIGATOL kccscccecass OO 
PUSUOD ay 6:4,0.5.0 6 ee ieee 924 + 
POPTNCIOS cise 6000 151 


All the sprinklers successfully quenched 
the fires before the building was injured. 


———---—___ 


The Alumni Association of the Renssellaer 
Polytechnic Institute, Troy, N. Y., have 
elected Chas. Macdonald, President Delaware 
Bridge Co., 52 Wall St., N. Y., as President 
for the ensuing year. Friends of the Insti- 



























































os Ee tute have set on foot a pro- 
mae aes —& _ a 5 : . 
lime, 4514 seconds. gre Sa ap _ ject to give the school an en- 
Third trial: The Burritt, by A. Burritt , — ine dowment of half a million 
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the neck below the head. rT ee 
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1p oy 3 ] : axe ‘. 
M. Granger, Boston. material or composition is 
A reaction turbine, from which the water ves” ' mixed with wood pulp, to 
is shut out bya valve packed with vulcanized j | TANK make the vessels manufac- 
fibre ; the valve is opened by a spring which a Wk tured of it impervious to 
can act when a ring of solder 5 See SS SS ee water and oil. Will some of 
. . . ¢ > . . 4 
on the outside is fused. wes our readers who can give the 
TY 9 Se era ae oot (/ zvharin rt gz 
Time, 24 seconds. es 500 Ree = IZ -- Check Valve opening do@n necessary information com- 
Fifth trial.—The Bishop, = = —— municate it for the benefit of 
made by Foskett & Bishop, | St winon lif all? 
New Haven, Conn.; a tube | a miei. ames 
with a cap soldered at the TTT TH +-LLLLS The ‘‘Semi-Centennial ” 
top. When the solder melts, | Fair of the American Insti- 
. . SS ese f . . 
the inner sleeve rises and g A\ tute will open atthe Institute 
distributes the water through | | Building in New York on 
the helical slots, shown in TIT Hh LLL September 14, 1881. Heavy 
. df rm . | e . . 
the engraving. ts | | machinery will be received 
Time, 33°4 seconds. - I as early as August 22d; other 
At the sixth trial, a row bs a a ry en Yj | goods Sept. 5th. It is an- 
of barrels were placed under Se ri | nounced that intending ex- 
each row of sprinkler heads eli ////, 7 | 7 hibitors must make early ap- 
= ewes ee, | ic 
and upon laths placed there- ~ = a, L icati secure 
] : I a e+ = a I I I, ee os | SS a ee ee ee Po plic ation to secure proper 
on; fifty pounds of cotton a at space and classification. 
batting were spread. The Ys i) ——— +e 
windows an ors were SLE LLL LLL g, aa 
— s = do : faa 77 The Faure battery, or 
‘losed, : Cc ghte i 
a von in¢ es cotton : ited ab apparatus for storing up 
S Ulli OUSLY SIX places. ‘eee v -” nee 
— t a oy mn GX places & J \ electricity, has attracted a 
1¢@ Whole mass was in- , i 
. - 5 F A great deal of attention on 
stantly ina blaze, but the fire “ ae 
was smothered by lack of air. NF 
There was a different sprink- 4 ee 
~ . seeeceaniaie — 
ler head on each of the six | 
c sy eT 
' 
t , 4 — —— 
‘ = 2—-45-= <= - afl = | 
aa yeaa | fal | 
a — er 7 ar - = S =_ — — ~~ — -- - -  S- S- Sh ShlhceThUhUhe -_ - = = Cee = = = — ”- = - al * > } 
| 
= ~ j = ie 
——- = S | 
ao = = > 
=f ——— ae ee = ae 3 
tng} —.) ~) Tt fy} ea y < 
Poy NOME TG | 5 
i | HOW ETE > 
: How its | | 
} t ! ~ 
MUL Thy i é 
| === = U.S.CONANT.SC 
= = Sa a ts SSeS See | a = Pe 
: | 
= DA Chee k Valve opening: up | 
LJ S| Gaed 
a a al Ns a I I a a” ae ae Sem al" = * + + + i + = = = + i 
tr ~ as = " = . pee ee = = | 
] | ACTUAL SIZE. 
BisHop. System OF AUTOMATIC SPRINKLERS IN A MILL, PARMELEE. 
openings, but the heat was so slight and of damage to the property caused by leaking or The tires were not as intense as at the; both sides of the Atlantic, though as yet 


so short duration that none of the sprinklers 
opened. It that this trial 
was of especial value in showing the impor- 


was considered 
tance of closing a room tightly during a 
fire. 

The last trial of automatics consisted of 
four heads, about six inches apart—the Par- 
melee, Burritt, Standard, and a similar one, 
called the Hub sprinkler, designed by Mr. 
W. Whiting, containing some modifications 
suggested by Mr. Edward Atkinson. 

The fuel consisted of straw, shavings, 
kindlings and waste, similar to that used in 
the previous trials. The last-named sprink- 
ler opened in 2415 seconds. 

Subsequently there were exhibitions out- 
side, showing the distribution of water by 
each sprinkler under various pressures, and 
also a section of the ordinary perforated pipe 
sprinklers, with various ratios between the 
area of the supply and delivery of the ori 








breaking of the apparatus. 

These experiments were continued 
Thursday, June 9th, but the fires were piaced 
in the center of the room, which was at the 


on 


greatest distance from the 
sprinklers of any point on 
the floor. In the previous 


trials the fires were under 
The 


one of the sprinklers. 









LLL OO egg 


| 


BURRITT 


STANDARD 


previous trials, and this, in connection with 
their distance from the heads, accounted for 
the longer time required for their operation. 
The windows were closed, but the door to 
the adjoining room was open, and this, in 
turn, communicated with out of doors, 

Under the conditions as stated above, the 
times required for the sprinklers to operate 
after setting the fires were as follows: 


Solder 


WHITING 








it would seem to be not very practica- 
ble from any commercial point of view. 
The fact that electricity heretofore has had 
to be made and used on what may be called 
the hand-to-mouth plan, does not of necessity 
warrant the assumption that the ability to 
store it up or future use makes it an econom- 
ical agent if, however, it is practical. 

tes 

One M. Fleurs has recently given some 
successful practical exhibitions of his system 
of diving. 

A helmet is employed with a small reser- 
voir of concentrated oxygen slung to the 
shoulders like a knapsack, 

At each respiration the diver draws from 
this supply, and the exhausted gas, after being 
strained through a sponge saturated with 
caustic soda, returns to replenish the tank, 
the impurities only being allowed to escape. 
M. Fleurs remained under water for four 
hours with no connection with the surface, 
and remained for half an hour in a room 
filled with the most pungent fumes of burn- 
ing substances, 
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A Brief Treatise on the Steamboat Cam. 


By Lewis JOHNSON. 
A PAPER READ BEFORE THE AMERICAN SO- 
CIETY OF MECHANICAL ENGINEERS. 


(Concluded. ) 

Fig. 10 shows a half-stroke cam complete 
Let us now proceed to lay off the § cut-off 
cam shown in Fig. 11. 

Draw the circle H, and straight lines A 
and B, as in the preceding example. By 
reference to Fig. 8 it will be observed that 
the diagonal line drawn through circle # at 
5, is drawn from the straight line marked 5, 
which intersects circle # 1, and as this 
straight line 5 represents of the stroke laid 
off on line B, it determines the limit of cut- 
off on the § cam shown in Fig. 11. 

Referring to Fig. 8, with the dividers 
measure the distance on figure 1, from the 
intersection of the vertical line A with the 
circle # to the intersection of the diagonal 
line 5 with the circle H, and lay off this dis- 
tance on the circle Hin Fig. 11, to the left of 
the vertical line A on Fig. 11, as at V. 

Now, with a radius of 18 inches, and one 
point of the dividers fixed at point V, form- 
ing the intersection of the circle # with the 
horizontal line 2, draw the opposite curved 
line P. With the same radius, and one point 
of the dividers fixed at point V, forming the 
intersection of the circle H with the point S, 
taken from the scale in Fig. 8, draw the 
opposite line P. With a radius of 10} in- 
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center of the cylinder, through its curved 
path from the cylinder, over its center, and 
back to the center of the cylinder, than in 
accomplishing the remaining distance of its 
path in making a complete revolution; and, 
although the sub-divisions of eights of the 
stroke line B, in Fig. 8, does not truly 
represent a like division of the piston stroke, 
owing to deviation, caused by inclination 


'of the connecting rod in traversing from 


the centers to half stroke; still it will be 
found, that laying off a cut-off cam by 
this rule, is more nearly correct, than if the 
divisions on stroke line B, were made to 
correspond exactly with a sub-division of 
piston stroke into eights. 

The cut-off in cams laid off by the rules 
herein described, is greater in traveling from 
one end of the slides, than in traveling from 
the opposite end, one cut-off being more 
than the actual cut-off of piston stroke, and 
the other less; and in practical use, owing 
to play or lost motion in the connections 
from cam to valve, the actual cut-off is less 
than the theoretical; hence cut-off cams are 
usually laid off to compensate for lost mo. 
tion; that is, laid off with more limit: for 
instance, a °g cam would be laid off to cut- 
off at {j, instead of %¢,. 
PRACTICAL CONSTRUCTION OF 

THEIR APPLICATION. 

In Figs. 4 and 5, are shown a full stroke 
and 4% cut-off cam, as usually constructed ; 
and the figures show cams conforming to 
the dimensions already given, with a width 
,of working face of 2 inches. Both cams 
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Scale 1% 1 foot 
Fig. 7. 


ches from the center X, draw the curved | 
line K 1, intersecting lines P, P, at S, S. 
With a radius of 7} inches, draw the curved 
Now, 
with a radius of 18 inches, and one point of 
the dividers fixed alternately at S, S, draw 
the opposite lines 7, H, from their inter- 
section with the circle #, until they merge 
These curved lines 
embrace a cut-off cam of § limit, shown com- 


line A 2, opposite to curved line K'1. 


into the curved line K 2. 


plete in Fig. 12. 


From the instructions already given, it 
should be easy to understand that the } and 
$ cams, shown in Figs. 13, 14, 15 and 16, are 
drawn by taking the points of their cut-off 
from the scale as shown in Fig. 8, at the 
diagonal points 6 and 7, intersecting circle 
FE in Fig. 8; and cut-off cams of inter- 
mediate limit of cut off can be drawn by 
further subdividing the stroke line B, in 


Fig. 8, into the required limits. 


Fig. 5 shows a } cut-off cam, as usually 


constructed. 


Cut-off cams of any limit are necessarily 
imperfect in their operations as to unifor- 
mity of cut-off from opposite ends of the 
slides, not from any defect in the rule for 
laying th.m off, but from the well known 
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are those in the fast collar on the shaft; and 
the reason for making the bolt holes oblong 
in the cams, is to allow of angular advance 
or adjustment for securing lead, or vice 
versa. From observation of the cut-off 
cam, it is clear that if the sectional line of 
this cam were parallel with the sectional 
line of the full-stroke cam, both lines being 
at right angles to the crank, the concentric 
curved line of the cut-off cam would be in 
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Fig. 1, shows the full stroke cam and 
cut-off cams, both ready to impart motion 
to the yoke at the onstart of the crank 
crossing the center; but no lead is given to 
either: and as it is customary, on our high- 
pressure engines, to have the opening of the 
valves lead the crank, this is accomplished 
ina homely but efficient way, by the inter- 
position of blocks between the lifter and 
the levers attached to the valves. 

The yokes, shown from different views at 
Figs. 1, 6, and 7, are substantially con- 
structed as shown; and are supported by 
brackets at each end, securely bolted to the 
pillow block. 

In the engravings, this bracket is shown 
only applied to one end. 

This article has by no 
means exhausted the profit- 
able consideration of this 
subject, and those interested, 
may, with the instructions 
already given, either with 
additional drawings or mod- 
els, still further investigate 
the operation of cams, as to 
their position relative to the 
crank and piston in accom- 
plishing an entire revolution. 


—— - +p>e- 


The Berlin Electrical Railway. 


A correspondent of the New York Times, 
who has traveled over the road, writes con 
cerning the workings of the _ recently- 


opened Electrical Railway, in Berlin, Prus 


sia: 
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together at 


one screw bolt The four oblong 


for 


pass 


serve 
which 


of the cam, 
screw bolts, 


the passage 
through a 


bolts really fitting the holes. 


stroke and cut-off cam to the crank 


shown in Fig. 1, 


arrows. 

The cams are 
flanged sides are 
their plain faces 
collar on the shaft. 


arranged so that 


the sectional 


bolt 
holes, shown in the figures near the bore 

of | 
fast | 
collar on the crank shaft, one cam being 
placed on each side of the collar, and the 
bolt holes in the collar being round, and the 
By means of 
these bolts the cams are held securely to the 
collar, and the relative positions of the full 
is 
The crank is assumed to 
be on the center nearest to the cylinder, 
and revolving in the direction shown by the 


their 
opposite to each other 
being contiguous to the 

It will be observed that 
the oblong holes at the cut-off cam, do not 
bear the same relative position to the sec- 
tional line on this cam, that the holes do to 
line on the full-stroke cam. 
By reference to Fig. 1, it will be seen that 
the round holes, shown in the center of the 
oblong holes near the shaft, are equi-distant 


are cast in sections, as shown, being fitted | juxtaposition to the face of the yoke; and 
one end only; usually with|that no rectilinear movement of the yoke 
would ensue, by rotation of the cam, until 
the eccentric curved line of the cam had 
As it is nec- 
essary that the movement of the yoke should 
be coincident with that of the crank in pass 
ing its center, the cut-off cam is therefore pro- 
jected forward, until it assumes the position 
shown in Fig. 1; and hence the bolt holes 
are located on the cam, to admit of this lead 


reached the face of the yoke. 


or angular advance. 


side of this line on the other cam. 


site direction. 


On a double crank shaft, cut-off cams be- 
come right and left, as to the location of 
these bolt holes; and, while in every other 
respect the two cut-off cams are essentially 
the same, and made from one pattern; the 
bolt holes in one are as much on one side of 
the sectional line, as they are on the opposite 


The angular advance, shown to the cut- 
off cam in Fig. 1, is proper only when the 
shaft rotates in the direction shown by the 
arrows; and if the direction of rotation were 
reversed, a corresponding advance of the 
cut-off cam would be required in the oppo- 
All cut-off cams, as ordi- 
narily applied, are arranged only for effect 





fact of the crank pin traveling a greater dis- 


tance, while driven by the piston from the| 





from themselves, and from the sectional line ! 


on the full-stroke cam, these round holes! serving their construction. 


in moving one way, as will be clear by ob- 





The electrical railway was built for pas- 
senger trains, and freight trains as well, 
running from a small village called Lichter- 
felder to the principal Cadet school in Ger- 
many (9 kilométres from Berlin), and is 244 
kilométres in length. The width of the 
track is 1 métre, the rails are of steel, and 
rest on cross ties of wood, and this is all the 
insulation they have; in fact, the whole 
road is constructed in the ordinary manner. 

A short distance from the roadway, in the 
machine building of the water works, the 
dynamo-electrical machine is placed, and is 
driven by a 10-horse power engine, which 
furnishes the current of electricity, which 
is conducted by means of an insulated cable 
under ground to one of the rails of the rail- 
way. From this rail the electric fluid 
passes, by means of the tire of the car wheel 
(resting on this rail charged with electricity) 
by a system of springs in contact and rub- 
bing against it, to the electric engine 
| fastened underneath the car, and after serv- 
ing its purpose in driving the engine is con- 
ducted to the tires of the wheels on the op- 
posite side, und from these wheels to the op- 
posite rail they are in contact with, thus 
completing the electrical circuit. The tires 
of the car wheels are insulated from the 
hub and axles by the use of wooden disks. 
The electrical engine is placed equidistant 
between the two sets of car wheels, as be- 
' fore stated, underneath the car. Its rotating 
shaft lies parallel to the two car axles. On 
the end of the engine shaft is a small 
grooved pulley, and connected with the car 
wheels are drums with similar grooves. 
Small belts made of spiral steel wire con- 
nect the pulley and the drums, one set of 
belts running to the drum on the front 
wheel, and the other to the one on the back 
axle. By this arrangement of steel belts 
the power is transferred from the engine to 
the car wheels. The starting and stopping 
ot the car and engine are arranged by the 
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movement of a crank on either platform of 
the car, which breaks or connects the elec- 
tric current; there are also a car brake and 
bell signal, all within easy reach of the con- 
ductor, who can run the car as well as re- 
ceive fares and tickets. The car itself was 
built at Cologne, and is similar to a one- 
horse car on an American horse railway. 
By resolution of the authorities the rate of 
speed is limited to 15 kilométers an hour, 
but on the return trip from the Cadet school 
with 20 persons on the car, it ran at least 30 
miles an hour at a steady continuous rate, 
proving that a high speed was attainable. 
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Mechanical Drawing. 


By Pror. Joun E. SwWEET. 


INTRODUCTION, 


I have consented, rather than sought the 
opportunity, to prepare some plain instruc- 
tions on Mechanical Drawing; and have 
done so more in the hope of assisting young 
machinists and workshop apprentices in ac- 
quiring a knowledge of drawing of machin- 
ery, and an understanding of the relation the 
drawing of a machine bears to the machine 
itself, rather than in the belief that there is a 
lack either in number or merit of the books 
already published on the subject. While 
other works are designed to make, or assist 
in making, accomplished draughtsmen, these 
articles are only designed to assist young! 


men in learning something of what they will 
need to know if they are to be good ma- 
chinists, good foremen, and_ ultimately, 
mechanical engineers. 

In free-hand drawing, in all Art School 
teaching, in nearly all the instruction given 
in the various branches of drawing, the aim 
and end of the whole work is the drawing 
itself. 
iveness, 


Its artistic effect, neatness or attract- 
recommendations. 
But in architecture, in civil engineering, and 
especially in the drawings of, or for machin- 
ery, these qualities are of fourth or fifth-rate 
importance. The plans of buildings, of 
bridges and of machinery are made to work 
from, and should be judged by the work they 
represent. A clean, tasty drawing of a tool 
or machine, or whatever represented is to be 
admired, but if the drawing does not accu- 
rately represent the article intended; if the 
machine represented will not work; if the 
parts are not of the best possible proportions; 
if the work when finished is unsightly, then 
the drawings, however elaborate, are of far 
less value than the roughest sketch, provid- 
ing the sketch conveys the necessary informa- 
tion, so work can be produced from it, and 
when so produced be right.* Drawing serves 
many important purposes, and none of more 
moment than that of enabling the designer to 
determine in whether certain me- 


are its greatest 


advance 


*In confirmation of this statement it may be per- 
tinent to state that the entire details of the Corliss 
Centennial Engine were made complete in figured 
sketches by Mr. Corliss. From the sketches the 


engine could have been built without further 


elaboration. 


/your drawing. 


chanical devices will work, whether certain 
pieces can constructed in the manner 
thought out; to determine the relative pro- 
portion of parts, and the appearance the work 
designed will have when finished. 

These two latter uses, the determining of 
the proportion of parts and what will be the 
appearance, of something, yet unmade, from 
the drawings, constitute a faculty possessed 
by few, and not acquired except by extended 
experience. This statement is so liable to be 
passed lightly over by those who have had 
instruction in free-hand and 
drawing, that I ask all stu- 
dents or persons who hope to 
profit by these lessons to try 
the following experiment. 
Make a drawing to scale (say 
one-quarter, one-half or full 
size) of some object of circular 
section with which you are 
familiar, but of which you do 
not know 
file handle, a bell—or some 
similar object. Make the draw- \ 
ing so it looks to you, as the 
thing itself looks in your 
memory, then, without look- 
ing again at the original, send 
the drawing to a wood-turner 
and have the object turned to 
The result, 
when compared with the orig- 


be 


geometrical 


the dimensicns—a 
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harden some kinds of steel, and by repeated 
trials, found that nothing short of a high 
yellow heat would harden them? As be- 
tween different steels the heat necessary in 
one case to harden even slightly, may be a 
high yellow, nearly white, while in another 
even a bright red will ruin, and only a dark 
red isadmissable. Just here let it be under- 
stood, for the benefit of that of 
chanics who simply look upon steel as‘‘ steel,” 
and have been in the habit of associating 
any and all peculiarities which come under 
their observation with some particular manu 


class me- 
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Fig. 13. 


inal, is an excellent test, and usually a most 
lasting lesson. 


To acquire the habit or faculty of judging | 


of things from the drawings, one should 
commence by learning to make drawings of 
things, instead of copying from books or 
other drawings, at the time he commences to 
learn to make the marks. If one is to be- 
come an accomplished draughtsman, it may 
do for him to spend a good bit of time mak- 
ing marks just to learn to make marks. But 
in machine drawing the how to draw (that is, 
making the marks) is of so little consequence 
compared to the question, Is the work right? 
that the draughtsman is likely to acquire 
that faculty long before he has the know- 
ledge that enables him to make his work of 
value. 
——~— ope 


LETTERS FROM PRACTICAL MEN. 


Hardening Steel, 
Editor American Machinist : 

As throwing some light on a very import- 
ant subject, and in some measure answering 
the many inquiries in relation to the proper 
treatment of steel, what steel shall be used, 
&c., permit me to say that steel cannot be 
worked to advantage unless knowledge is 


had of the quality and temper of each par- | 


ticular steel under treatment. ‘‘ Harden at 
a low red heat,” is the oft repeated instruc- 
tion of steel manufacturers and their agents. 
The advice is good if applied at the proper 
time and place, but who has not, in trying 
to follow it, found it utterly impossible to 





facture,that this does not depend upon where 
or by whom made, but upon material used 
and care exercised in the manufacture of 
the steel, and the percentage of carbon con- 
tained. Steel is condemned for so many 
reasons that the brief space which I can expect 
will be accorded me in your valuable paper 
will only suffice to touch upon one or two 
which seem to me most important. 

As the field of operation in which the 
most difficulties arise is that of tool and die 
making, in which so many shapes and sizes 
are required to be hardened with a view to 
durability under pressure and friction, or for 
cutting purposes, I will assume that steel for 
this use should be of a temper which will not 
bear a high heat. In heating steel too hot 
the least injury is sustained in forging, the 
greatest in hardening ; but there is incalcula- 
ble injury done in annealing. Steel of 
high temper should be emnealed at a heat so 
| low as to not raise the scale, or even obliter- 
ate the gloss produced by hammering. The 
proper heat for hardening can easily be found 
by a few experiments. Hardened at the 
right heat, steel on breaking should not be 
brittle, but stronger than in its soft state. 
| The test should be by comparison between 
pieces hardened at different heats, that being 
right which shows on breaking the finest 
grain and the greatest strength. Having 
learned by experiment that any particular 
steel is right, the consumer must depend 
upon the manufacturer or his agents to fur- 
nish the same when wanted, or tointelligently 
select steel of a higher or lower percentage 
of carbon as required for other uses, It is 
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frequently the case that steel condemned 
as worthless is of the very best quality, and 
is thrown aside simply because it will not 
stand the heat, which the machinist condemn- 
ing it has found right for a lower steel. To 
the queries and remarks appearing in the 
AMERICAN MACHINIST a few weeks since on 
the subject of hardening cast steel rolls, I 
will add that rolls of more than 500 Ibs. 
weight have been successfully hardened, of 
American well of imported - steel. 
Steel is produced in this country equal to any 
in the world. Why should not the American 
Machinist, on paper and in the shop, advo- 
cate and adopt the use of American steel. 


as as 


S. W. GoopyEar. 
Pittsburgh, Pa. 
| We have advocated American steel, and it 
advocates ¢tse/f in the most convincing way. ] 


Line Shatts and Couplings, 
Kditor American Machinist : 

Regular readers of the AMERICAN Ma- 
CHINIST have doubtless noted the difference 
of opinions expressed in its columns in regard 
to shafts and couplings. Individuals give 
their views and experience, and cite instances 
where certain plans and devices have fulfilled 
all requirements. 

It is to be noted that the universal desire is 
to get a shaft, or line shaft, which shall do 
its work perfectly; and that the nearly uni 
versal desire is that it shall not ‘‘ cost much,” 


Fg. 42. 


and that it can be taken apart, pulleys put 
upon it, and replaced in working order with 
little or no effort on the part of those who 
have it in charge. 

The writer knows of no way in which an 
individual or corporation can be assured of 
receiving a first-class article for a second or a 
third-class price, or in which a satisfactory 
result can be realized without the knowledge, 
preparation and execution required to pro- 
duce that result. 

A design for shafts, couplings and hangers, 
which would answer the purpose in a small 
printing establishment, machine shop, or in 
a manufactory of jewelry or similar goods, 
would be utterly worthless in another place, 

Much fault has been found with flange 
couplings; but it is safe to say that in the 
best manufactories in the land, the flange 
coupling is in almost universal use, and that 
it is extremely difficult to sell any of the 
numerous patented designs to a man of ex- 
perience in mill work. 

In planning mill work, the first thing to be 
considered is the requirements in the particu- 
lar case in hand. The different parts should 
be properly proportioned, and when the 
work is ready to be put in place it should be 
placed accurately and secured firmly. In the 
matter of shafting, the supports are often in- 
sufficient, and anything but firm. 

If the parts of a line shaft 
when they leave the lathe, and are properly 
fitted with flange couplings, and when put 
up the shaft is properly lined and secured, 
there will be no trouble about 
well, provided it has been calculated with 


are straight 


its running 
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due reference to the work which is expected 
of it. In such cases no more time or labor 
will be required to remove couplings than 
will be required to remove any of the devices 
designed to supersede them, unless the latter 
are allowed their own time, in which case 
they will usually remove themselves. 

The writer has seen the shaft receiving 
power from the fly wheel of an engine, spring 
at each stroke of the piston, and not a man in 
the establishment knew that it was not de- 
signed properly. In another establishment 
a line shaft, fitted with patent clamp coup- 
lings, which of themselves threw it out of 
line, was said to be ‘‘running elegantly,” 
when a question was asked in regard to it. 

In another case a shaft, upon being discon- 
nected, sprung out of line three-quarters of 
an inch, yet noone connected with the works 
supposed the shaft was in anything but good 
order. 

I have just been reading the letter of 
“J. C.,” of Pencoyd, Pa., in issue of June 18. 
It occurs to me that the nearer the coupling is 
to the bearing, the less will be the deflection 
of the shaft, and consequently the tendency 
to fall apart will be less. 

“J. C.’s” formulas for distance between 
bearings gives the following results: 

Given: 50 horse power, and 100  revolu- 
tions of shaft per minute: 

4/80 x50 
100 

4/3.42 x 6.5=12.01 feet 

bearings for shafts carrying ordinary pulleys 


3.42” diameter of shaft, and 


distance between 

and belts, and 

a) 60 x 50 
100 

43.107 x 10=17.624 feet=distance between 

bearings for shaft transmitting power, but 

carrying no load. 

I don’t think I will use the rules given. 
Y LEVEL. 


3.107” diameter of shaft, and 


Hartford, Conn. 


Ready Reference Book. 
Editor American Machinist : 

I see to-day a note from a Wilkesbarre cor- 
respondent in your valuable paper. [always 
expect to find something suggestive and 
much that is instructive and interesting in 
the AMERICAN MAcurnist’s Letters from 
Practical Men, which reminds me that I may 
be of service to some of your readers by sug- 
gesting, that Dr. Todd’s‘‘ Index Rerum” may 
be just what they need, as it is a well-made 
“Ready Reference Book,” and intended for 
precisely the use indicated by your corre- 
spondent. 

I expended two dollars of the first that I 
ever earned—at a time when my college 
course occupied five days in a week, work in 
the shop and drawing room, two days, and 
teaching, as a substitute for an impecunious 
sick friend, part of each ‘‘ week-day ” even- 
ing—about a quarter of a century ago, in the 
purchase of one, and have never regretted 
making that investment. 

I have kept it in use from that time to the 
present, and the accumulated mass of refer- 
ences is of inestimable value to me in profes 
sional work, bothin my study and in general 
It is constantly consulted by stu- 
dents who are working up special subjects in 


practice. 


connection with their professional studies. 
One volume is almost filled to overflowing, 
many subjects being carried over from the 
regularly indexed pages to’ the appended 
leaves, or to other pages less completely oc- 


cupied, and a second volume has been 
opened. 
This is a ‘‘ready reference” book worth 


having. 
thus makes habitual use of an ‘ Index Re- 
rum” will ever regret the expenditure of 
time and money which it may have cost him. 
My book contains a number of references to 
pages in the AMERICAN MAcuHinist that I 
expect frequently to consult, and the conven- 
ience of being able to put my finger upon the 
reference at any moment, instead of being 
compelled to hunt blindly through the files of 
that and other papers, for an article that I 
vaguely remember having seen somewhere, is 


I think that no young man who 


something realized only by the professional 





vocations, from the country blacksmith to 
the capitalist who queries whether the elec- 
tric light, fast running engines, a new line of 
steamers or a new kind of steel is the place 
for him to invest his money ; or only under- 
stood by the engineer who must, at twenty- 
four hours’ notice, present in court a list of 
authorities showing the progress of some in- 
vention, from the days of Guttenberg to the 
time of Hoe, or from those of Hero of Alex- 
andria to our own epoch of ten thousand 
horse power steam engines and electric rail- 
R. H. THurston. 
J., June 15, 1881. 


roads. 


Hoboken, N. 


Ready Reference Book, 
Kditor American Machinist : 

I am glad to see in your issue of June 25, 
1881, the timely suggestion offered by one of 
your correspondents in regard to a ‘‘ Ready 
Reference Book,” and though he has antici- 
pated me, I beg to offer a further suggestion 
for the benefit especially of apprentices. 

I have long made it a rule to select from 
my weekly papers devoted to mechanics, 
such rules and hints as I felt would be of fu- 
ture value in the practice of my profession. 
But the better to impress what I read upon 
my memory, I have followed a different 
course than the one suggested. 

I use an indexed book and rite out such 
rules and tables as I deem valuable, many of 
these having been selected from the columns 
of the AMERICAN MAcutnist, and duly ac- 
credited thereto by giving date of issue and 
One may possess a well-stocked book- 
case of works on Mechanics and Shop Prac- 
tice, but his ‘‘ Reference Book” will, I think, 
be found the best for emergencies; for it is, 
or should be, a part of himself. 

In this same book, the apprentice could, to 
advantage, jot down methods learned in his 
daily shop work; for to the -wide-awake boy 
there is something to learn every day; and if 
he intends to aim high, he will find it will 
aid him in designing tools and machinery, if 
he make a note of shapes and dimensions of 
work, whenever possible. 

Hartford, Conn, A. H. CAMPBELL. 
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Making Card Catalogues. 
Kditor American Machinist : 

I have observed in two or three late issues of 
your paper references to various plans for 
making and filing notes and memoranda 
gathered at odd times and in all sorts of 
The best method of making ‘ card 
catalogues,” which is practically the best way 


places. 


of doing this very thing your correspondents 
write about, has been exhaustively studied 
by the ‘‘ Association of 
Librarians,” and all needful descriptive notes 
relating to the method can be had from the 
Readers’ and Writers’ Economy Co., Box 
260, Boston, and 4 Bond, Street, New York. 
I have no interest whatever in the matter 
than put fellow-workmen and 
students in the way of a thoroughly good 


and — perfected 


other to 
method of doing an important thing, 
Springfield, U1. P. BARNES. 


Tool Posts. 
Editor American Machinist : 


1 do not wonder that ‘‘ practical men” have 
a good deal to say on the subject of tool posts. 
The writer was quite a moral young man 
during the first year of his apprenticeship, 
and it was not until he was put to work at a 
lathe with a defective tool post that he uttered 
his first word of profanity. 

There are a great, many tool holders that 
don’t hold. I think there have been some of 
this sort represented from time to time in the 
AMERICAN Macurnist. I would think the 
many examples of inefficient posts and holders 
to be seen (for I never have seen one that had 
been in use a year that was not more or less 
damaged) would prompt tool builders to make 
them heavier and stronger in every way. 
They would do better and last longer if the 
lathe or planer hand would use a little judg- 
ment in knowing when to stop screwing down 
on a tool. 

What is true of the tool is true of 
nearly every other part of the machine, 1 
have seldom made or seen machinist’s tools 


post 





engineer who is consulted by clients of all 





too strong. I have never seen a planer or 
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Too. Bar or Borne MILL. 


boring mill housing in which there was not 
more or less torsion in the saddle caused by 
the strain of the tool while cutting. I tried 
to obviate this in a large boring mill which I 
built that proved very satisfactory. 

The accompanying sketch will show the 
end elevation of the saddle with the attach- 
ment of tool bar to the beam on top of hous- 
ing. It will be seen that by this means the 
torsion was entirely overcome, and whatever 
yield might occur would be caused by a 
transverse deflection of tool bar or saddle. 
The only objection, I think, that can be made 
to this plan is that it is somewhat expensive. 
But if I were going to build another large or 
small boring mill, I would adopt the same 
plan. The sketch, I trust, will explain itself. 

Chattanooga, Tenn. QUIRK. 

Questions in Mechanical Drawing. 
Kditor American Machinist : 

Opinions differ very widely, and I want to 
see what your correspondents will say to the 
following questions. 

(1.) In inking in a projection or section, 
ought the centers of the ‘‘ shade lines” 
coincide with the centers of the light pencil 
lines, or ought the shade line to come inside 
or outside the penciled line? 

(2.) Supposing the light to fall at an angle 
of 45° from the left hand upper corner; 
ought a penciled line representing the side of 
a solid, drawn at that angle and in that direc- 
tion, to be inked in light or heavy? 

Philadelphia, Pa. DILEMMA. 


to 


New Straight Tail Dog. 


The engraving presented herewith shows a 
very strong pattern of steel dog, which hav- 
ing a straight tail is adapted for driving work 
in a direct way by means of a stud in the 
face plate. One of the advantages of this 
dog over the bent tail is that it has no ten- 
dency to twist in working and is therefore 
not as liable to break. It will be noticed by 
the engraving that extra material is used in 
its construction, and the opening being of an 
egg shape is calculated to hold small pieces 
of work more firmly. This pattern of dog, 
like the bent tail, is claimed to stand any 
amount of rough treatment, Both styles are 
made by C. W. Le Count, South Norwalk, 
Conn. 


ARBRE 


One of our correspondents contends that 
lving shaft is more appropriate than ‘line 
shaft.” A line may be horizontal or perpen- 
dicular or diagonal, and so may we say a line of 
shafting; but lying, in the sense of position, 
means horizontal, as in the expression ‘‘ lying 
panel.” Therefore he claims that when we 
mean a horizontal shaft we should say lying, 
and not line shaft. But we can hardly re 
verse an established even if desir- 


usage, 





able, 








The Master Car Builders. 


At the recent convention of Master Car 
Builders in this city, many essential features 
of railroad transportation were discussed. 

An expression of opinion was requested as 
to the result of the use of cars of twenty-ton 
capacity, with respect to the wear of car 
bodies, wheels, journals, journal bearings 
and rails. 

Mr. C. A. Smith observed that it was only 
a few years ago that railroad companies 
would not allow a car to be loaded with more 
than ten tons. At present they were carrying 
twenty tons. His impression was that they 
would soon be carrying thirty tons. 

Mr. C. E. Garey had heard no complaint 
about the increased capacity; but it had been 
objected that the brake power provided for 
cars of such capacity was inadequate. With 
regard to the use of cars of twenty tons 
capacity, a question to be considered was 
whether it would not be advisable to apply 
brakes to all the wheels. 

Mr. Hodge, of the Missouri Pacific, said 
that his road had been using cars of twenty 
tons capacity, and that they gave satisfaction, 
They had found no difficulty with regard to 
brake power. 

It appeared from the statements of different 
members that it is a common thing for cars 
to be loaded greatly in excess of their regis- 
tered capacity; for instance, a car marked 
32,000 pounds had been found to be loaded 
with 46,000 pounds. So far as was known, 
no harm had resulted from this overloading. 
One of the important trunk lines, a member 
stated, was contemplating the construction 
of thirty-ton cars. 

Mr. Bissell, recurring to the subject of 
boxes, suggested as a remedy for the non- 
interchangeability of parts made in different 
foundries, that a system of templates should 
be adopted, and makers required to conform 
their castings thereto. 

The committee appointed to inquire into 
the economy of applying brakes to all the 
wheels of freight cars, submitted a report 
stating that they were of opinion, from ob- 
servation and experiment, that it would be 
advantageous in every way to apply brakes 
to all the wheels; thereby the percentage of 
flatted wheels would be decreased, cars could 
be stopped more quickly, and the brakeman 
would be enabled to stop the train without 
applying the brakes to so many cars as is 
necessary when there are brakes on only four 
wheels. The report also stated that there were 
almost as many breakheads and shoes 
in use as there were roads; but even 
roads that used the same kind made 
their patterns differently. 

Mr. Marden, of the committee, stated, 
in answer to a question, that if they 
were not prohibited by the rules of the 
Association from recommending a pat- 
ented article, they would have reported 
in favor of the Trederick shoe. 

Mr. Hopkins had observed very frequently 
that flat 
sliding, had been corrected by the applica- 
tion of brakes. He had noticed also that 
wheels not originally round tended to become 
round more in cases where brakes were used 
than where they were not used. 


spots on car wheels, caused by 


There was some discussion as to the rela- 
tive merits of the separate brake shoe and the 
solid brake head. Some members were going 
back to the use of the solid shoe after having 
tried the separate shoe, while others were 
satisfied of the superiority of the separate 
shoe, and had discarded the solid heads. It 
was admitted that with the solid shoe there 
was a liability to burn the beams. 

The committee on the substitution of steel 
for iron andiron for wood, in car construc- 
tion, reported that very little progress in this 
substitution had been made during the past 
year. The consideration of this subject was 
imperatively called for by the present condi- 
tions of freight transportation. The fact, 
moreover, that for 1880 the consumption 
of American timber had reached twenty bil- 
lion feet led to the inference that in the con- 
sideration of this problem the scarcity of tim- 
ber might soon have to be taken into account 
Iron body bolsters had been adopted by a 
number of lines, and thus far no complaint 
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had been made about them. Iron trucks 
were coming into use, not so fast as the more 
sanguine had desired, but perhaps as rapidly 
as could, under the circumstances, have been 
reasonably expected. The high-priced ideas 
of steelmakers were also an obstacle in the way 
of the substitution of steel for iron in car con- 
struction. 

A long discussion followed as to the posi- 
tion in which brake shafts should be placed 
on freight cars. It was decided to continue 
the committee on that subject another year, 
and a resolution recommending the Johnson 
lever brake was referred to the committee. 

The committee appointed to report on the 
best diameter for cast, chilled and steel tired 
car wheels gave the following as their con- 
clusion : 

The best diameter for cast and 
wheels is 33” for all classes of cars. 

The best diameter for steel-tired wheels for 
passenger equipment is 42”. 

The best means of maintaining uniform 
diameter for freight cars is to use the best 
33” cast wheel made ; for passenger cars use 
a wheel made on a center with a steel tire, 
which admits of their being absolutely true. 

With respect to coning wheels, the com- 
mittee received in response to their circulars 
a unanimous expression in favor of coning 
about #,”. 

Mr. Mc Wocd, of the Grand Trunk Rail- 
way, stated that his road had been using, 
since 1876, a 42” wheel with wrought iron 
spokes and a steel tire. They intended soon 
to have all their passenger cars equipped 
with this wheel. 

There was a long discussion on the subject 
of links and pins. 

President Garey said that he had requested 
the master car builder of the New York Central 
Road at Albany to collect the links in his yard 
from as many different roads as he could, 
taking them just as he chanced to pick them 
up. He had collected 353, and the lengths 
over all were as follows: 21, 127; 238, 12” to 
13”; 47, 18” to 14”; 37, 14” to 15”, and 10, 
15” to 16”. Measurements of draw bars had 
also been made with a view of getting the 
space allowed for the link. Of the seventy- 
four measured, no two had been found alike. 
As to the space for the movement of the link, 
5 had been found with a space of from 5” to 
515”; 30 with a space of 6’; 22 with a space 
of from 614” to 684”; 12 with a space of 7’; 
3 with 2 space of from 714” to 715”, and 2 
with a space of 8”. From this it appeared 
that the larger number of the bars measured 
did not allow free motion for the link. Mr. 
Garey considered the matter of space for 
links one of great importance, and did not 
doubt that very many accidents had been 
caused by insufficient space in the draw bar 
to allow of free motion of the link. Asthings 
stood, a large number of links when first 
placed in the draw bar were crushed, the 
buffing being done first on the link and then 
on the draw bar. This state of things ought 


chilled 


consequence of broken links could be fully 
estimated, there would be a sensation among 


the parties who had to pay dividends. At 
the meeting referred to, the unanimous 


opinion had been in favor of a 3” x 4” x 10” in- 
side psace for links. It had been intended, 
also, to recommend the manufacture of a 
special iron for links and pins, to be known as 
“railroad coupling link and pin iron.” The 
thickness of the link it was intended should 
beak’ xi’, 


was considered. 


that the tendency was to cone them still 
more. He had learned from persons who 
had made a specialty of examining the track, 
with a view to the elucidation of this prob- 
lem, that, contrary to the general opinion, 


outer rail. The reasons given for this were, 
that in passing a curve, the outer part of 
which was raised, the wheels were forced on 
the lower rail up to the flange, and at the 
same time the larger part of the weight 
would be thrown on the inside wheel, thus 
relieving the outer wheel, and causing slip- 
ping of the inner wheel. The outer wheel 
would be on the rail at its smallest part, and 
the inner wheel at its largest part. Now, 
coning a wheel simply added to its size in 
the part where an increase of size should be 
avoided, and diminished the size where its 
increase would be advantageous. 

Mr. Adams thought that Mr. Garey’s state- 
ment might be true in reference to slow 
trains, but with fast trains he doubted that it 
would hold good; for the centrifugal fling 
would, according to natural law, carry the 
larger part of the load to the outer curve, 
and cause the flange of the outer wheel to 
impinge on the rail. 

Several members shared Mr. Adams’ view 
of the question, many expressing the opinion 
that coning was indispensable. 

President Garey rejoined, that allowing 
there was some advantage in having the 
wheels coned, yet it must be borne in mind 
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Holding Power of Tubes in Steam Boil- 
ers, 





The Locomotive for May, 1881, gives the re- 
sults of some experiments made by the Hart- 
ford Boiler Insurance Co. in their own work, 
with boiler tubes set in different ways, which 
reveal facts of special interest to boiler mak- 
We are permitted to 
make some extracts from that publication, 


ers and steam users. 





The subject of coning the tread of wheels | 


The President said that he had learned | 


the sliding of wheels on curves was on the | 


and to present the two cuts used for illustrat- 
ing the subject. 

It has been claimed that by simply rolling 
in the tube with a Dudgeon tube expander, 
little holding power was secured. As this 
apparatus is so generally used by boiler mak- 
ers, it 


seemed important that some experi- 
should be 


| ments made to determine what 
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would be the holding power of a tube rolled 
in by this apparatus. Arrangements were 
therefore made with H. B. Beach & Son, 
boiler makers in Hartford, to prepare for the 
insurance company 
posed of tubes three inches external diameter 
rolled into 3 inch plate in the ordinary way, 
without any expanding other than that pro- 
duced by the apparatus. The following fig- 
ure shows the tube as 1t appeared in section 
one-half the original size. 

The 3 inch plate is thinner than that usu- 


three specimens com- 























not to exist, and he would earnestly request 
all parties who had cast iron draw bars to 
look into this matter and see if 
suflicient space, and if not to make a sufficient 
space by changing patterns. 

Mr. Adams thought it would be better to 
make the links uniform all over the country. 

Mr. Kirby thought that the President’s 
view of the matter was rather one sided. 
had considered, it would seem, only the press- 
ing together of the cars, and had not taken 
into account their pulling apart. Mr. Kirby 
thought that the difficulty caused by the 
breaking of pins from the pulling was greater 
than that which resulted from pins being 
crushed. 

President Garey reiterated his statement, 
adding, in reply to a question, that he had 
failed to find a single wrought-iron bar which 
had not sufficient space for the link. Speak- 
ing of uniformity, he stated that a meeting 
had been held to consider the subject, and 
that considerable work had been done with a 
view to bringing about the adoption of a 
standard link. The first obstacle encountered 
was the want of space in the draw head for 
the link which would otherwise have been 
He had no doubt 


there was 


selected as the standard. 


that if the loss to railroad companies resulting 
from 


accidents which were the immediate 


He | 


| that most roads had more straight track than 
| curved, and the tendency with coned wheels 
| 
to the rail, first on one side and then on the 
other, causing an oscillating motion. 

| Mr. Ortton expressed himself very strongly 
in favor of coning. 

Some discussion followed on the subject of 
train brakes for freight cars, and a resolution 
was presented requesting each master car- 
builder, who was in a position to do so, to 
recommend to his superior officers the fitting 
up, as anexperiment, of fifty cars, at least, 
with each independent brake that had proved 
successful on a small scale, and running them 
in trains made up mainly of 
equipped. 





| 


cars not so 


ie 


The extension of cotton mills and other 
industrial establishments throughout the 
Southern States is an indication of solid 
national progress. 

oe 

The Cotton Exposition at Atlanta in Sep- 
tember will include productive machinery, 
natural textile 


implements and _ processes, 


products, manufactured goods, miscellaneous 


natural products and machinery for manu- 
facturing, 


Fic. 1—.TuBE ry SEcCTION.—HALF SIZE. 


on a straight track was for the flanges to ride | 


| ally employed for boiler heads of ordinary 
The thicker head 
more frictional 


would, of 
and 


dimensions, 
course, give surface 
|more holding power. 

| The required tests were made by Mr. 
Charles B. Richards, engineer of Colt’s arm- 
ory, now superintendent of the Porter-Allen 
steam engine works, of Philadelphia. 


His report made October 7th, is as follows: 


| Report, by the Colt’s Patent Fire Arms 
| Manufacturing Company, of tests of the 
| holding strength of 3 boiler tubes expanded 
| into iron plates, The samples were received 
| October 4th from Mr. J. M. Allen, and were 
| tested for him. 

The external diameter of the tubes was 3 
|inches, and the thickness 0.109 of an inch. 


out the tube yielding in 

For specimen 1,075, 6,000 Ibs. 

vi - 1,076, 4,500 Ibs. 

A 1,077, 7,000 Ibs. 

The observed 
yielding was, 


the plate was, 


which occasioned 


stress 


For 1,075, 6,500 Ibs, 

1,076, 5,000 Ibs. 

1,077, 7,500 Ibs. 
The force was applied parallel to the axis 
of the tube, and the plate surfaces were held 
in planes at a right angle to the axis. 
The following deductions are thereupon 
made, as published in the Locomotive : 
‘From the foregoing it will be seen that 
the observed stress which occasioned yielding 
was 6,500, 5,000, and 7,500 Ibs. To ascer- 
tain what the holding power of the tubes in 
an ordinary tubular boiler 48 inches in diam 
eter would be, we have to multiply the hold 
ing power of one tube by the number of 
tubes. 
“Fig. 2 represents the tube head of a 48- 
inch boiler. 
‘* We will assume the lowest result of the 
experiments, viz., 5,000 Tbs., as the holding 
power of one tube (the average in a boiler 
would probably be higher). In the above 
tube-head there are 47 tubes, and 47 x 5,000 
= 235,000 Ibs., the holding power of all the 
tubes. It will be seen that these tubes are in 
the lower half of the The upper 
half is supposed to be thoroughly braced and 


boiler. 


stayed by stay rods running back on to the 
body sheets of the boiler, Consequently the 
tubes furnish the support for the lower half 
of the tube head. (We are not now taking 
into account the support derived from the 
joining of the flange of the head to the body 
of the boiler). To ascertain the actual resist- 
ance of internal steam pressure to be over 
come and provided for, we first ascertain the 
area of the head in inches, and multiply it 
by the internal pressure per square inch, The 
area in square inches of a tube head 48 inches 
But 


we have already stated that the upper half is 


in diameter is 1,809.6 square inches. 


supported by braces and stays running back 
on to the body sheets of the boiler, therefore 
only half the head is dependent upon the 
tubes for support, 1,809.6-+2 
Again we find that the lower half 
of the head is largely taken up by the tubes, 
consequently the area upon which tbe inter 
nal pressure can act must further 
duced by the area of the tubes. The area of 
a3-inch tube is 7.069 square inches, which 
multiplied by 47=382.248 inches, 
904.8 — 382.243—5 square inches, the 
are of lower half of head upon which the 
internal would We will as 
sume the internal pressure to be 80 Ibs. to 
45,804.56 
Ibs., to sustain which we have the holding 
of the 235,000 Ibs., or 
than five (5) times the internal pressure on 
the lower half of the This, it 
must be remembered, does not take into ac- 
count the fact that the tube head is firmly 
secured to the body sheets of the boiler by 
This result 
to indicate that the Dudgeon tube expander 


904.8 square 
inches. 


be re- 


square 


~ ~ 
572.597 


pressure act. 


the square inch, then 572.557 x 80 


power tubes, more 


tube head. 


its flange besides. would seem 


is a perfectly safe machine to use for this 
It should 
ever, that to be safe 


purpose, be borne in mind, how 


and effective it must be 
We 
and their holding power 


in judicious hands, have seen tubes 
only half rolled in, 
would probably fall far below the lowest re- 
sult of the above experiment, and again we 
have seen cases where the rolling has been 
carried The 
cracked from one tube hole to its neighbor. 
Hence it will be seen that, like all other parts 
of the boiler, the work should 
judicious and skilled workmen, 


to excess. tube sheet was 


be done by 


6 ee 





| One end of the tube was fastened in an iron 


plate 6 inches square, being simply expanded | 


into the plate without the projecting part be- 
|ing flared or beaded. 
| in the plate by friction only. The tube end 
| where it passed through the plate was in- 
| creased in diameter by 0.1 of an inch by the 
| expanding process. 
The thickness of the plate into which the 
| tube was expanded was 2 of an inch in sam- 
ple No. 1,075, and }§ of an inch in samples 
| Nos. 1,076, and 1,077. 
| The test was made by observing the stress 
| necessary to draw the tubes out of the plates, 
except with No, 1,077, where the tube was 
drawn only partly out. 
The greatest observed stress sustained with 





It was therefore held | 


A Marine Exhibition will be held at Ham- 
| burg, Germany, in September next, of which 
nautical and astronomical instruments will 
| form the principal part. 
o>e- 
While general business activity prevails 
throughout the greater portion of the United 


| States, dullness is the general complaint on 
| the Pacific coast, During our time of great 
est depression in the East, the Pacific States 
| were enjoying a high tide of prosperity. Un 
profitable mining enterprises seem to have 
had a great deal to do with the recent de 
pression in California, 
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Forced Conclusions in Shops. 
Referring to recent editorials in the AMERI- 
CAN MACHINIST, every opinion that we have 
ever expressed upon any of the questions 
that from time to time arise between employ- 
ers and workmen, has been uttered from one 
unvarying standpoint ; namely, that ‘‘strikes” 
and ‘‘lockouts” alike are unnecessary and 
prejudicial to the true interest of both par- 
ties, that conclusions should not be forced by 
either, and that no ‘‘concession” is of any 
value which is not reached by mutual and 
cordial agreement between employers and 
workmen. When all parties concerned are 
convinced of the mutual benefit of any sug- 
gested change in existing arrangements, it 
will be made without any agitation. 
Intelligent workmen should never forget 


that the life of a shop depends upon its abil- 
ity to do business on competing terms with 


shops in the same line of business in other lo- 
calities. It is the disposition too often mani- 
fested in a single city or locality, to demand 
of employers extreme ‘‘ concessions” that 
would put those shops at a hopeless disad- 
vantage with relation to their competitors, 
which induces many shop proprietors to op- 
pose everything indiscriminately that work- 
men may desire, when, in many instances, the 
same proprietors would manifest a liberal 
disposition under other circumstances. The 
truest friends of the workmen, therefore, are 
those (many of them shop proprietors) who 
counsel workmen to look at all such questions 
from both sides, to consider that disasters to 
the shop must soon prove disastrous to them- 
selves. The fact of the whole business is, 
that an atmosphere of cheerfulness and con- 
tent in a shop is worth money both to em- 
ployers and employed. The influence of the 
AMERICAN MACurntst is, and always has 
been, against ‘‘strikes” from any cause, or 
against forced conclusions of every kind, and 
in favor of peace and industrial progress. 
———  e@pe ——_—__—_ 
Our New Dress. 


This issue of the AMERICAN MACHINIST 
appears in a new dress of type right from 
the type foundry. In order that none of our 
readers may get a pair of spectacles to see 
where the changes in style and general ap- 
pearance have been made, we will explain 
that the new dress is from the same piece as 
the old one. The old dress was too well 
liked for us to change the fashion, even in 
midsummer; and, although it was not badly 
worn, it seemed appropriate to come out in a 
fresh one after entering upon our third year 
as a weekly publication. The heading, too, 
on our first page has been re-engraved, which 
will account for its cleaner and brighter ap- 
pearance. In the publication of a news- 
paper, as well as most other kinds of busi- 
ness, it is the careful attention to minor de- 
tails, fully as much as to general plans, that 
secures the most acceptable results. Not in- 
frequently the wisest and best general plans 
fail to bring the success that might be ex- 
pected of them, because of deficiency in 
some of the smaller incidentals of their de- 
velopment. Our best efforts are always di- 
rected towards specific improvements, being 
constantly on the alert to detect causes for 
extra attention to some necessary or desirable 
feature of the AMERICAN Macuinist. The 
substantial growth and progress of the paper 
since its change to weekly (June 28th, 1879), 
we need hardly say has been highly gratify- 
ing, and furnishes the best evidence of future 
gain in usefulness and popularity. One of 
the greatest aids in reaching its present posi- 
tion has been the hearty and active co-opera- 
tion of our wide circle of readers. From 
many of them we are greatly pleased and en- 
couraged to receive commendatory letters 
every day. 

. ome —_ 
An Addition to Our Staff. 


Our readers will be pleased to learn that 
our well-known contributor, F. F. Hemen- 
way, M. E., of Troy, N. Y., has accepted a 
regular engagement on the staff of the 
AMERICAN MACHINIST, and that beginning 
with this week he will give his whole atten- 
tion to mechanical matters connected with 
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the paper. The ability of Mr. Hemenway 
as a writer on practical shop subjects is 
widely recognized, his articles having been 
much copied, not only by the industrial press 
in this country, but also by leading engi- 
neering journals in Europe. As a mechani- 
cal engineer, he has gained an indisputably 
good reputation in the designing and build- 
ing of the Hemenway Automatic Cut-Off 
Engine, which has met with the most grati- 
fying success in driving a number of the 
leading manufacturing establishments in 
Troy and other cities. The fact that Mr. 
Hemenway has fully disposed of the business 
of his shop to become one of the regular 
staff of the AMERICAN MACHINIST, will form 
some indication of the value placed upon 
the fund of practical mechanical matter, 
which appears from week to week in our 
columns. In this connection it is proper to 
state that the Hemenway Automatic Cut-Off 
Engine will probably be built by other par- 
ties on a larger scale than has heretofore 
been possible with the facilities at command. 

—— oe 


Topics of Contributors, 


We take especial pleasure in presenting on 
page 5 this week, the introduction to a series 
of articles on mechanical drawing by Prof. 
John E. Sweet. These articles will be in the 
plain and comprehensive style which always 
characterizes Prof. Sweet’s utterances upon 
mechanical topics, and will be illustrated by 
cuts of tools and examples for study (not 
copied from hooks or catalogues). They are 
not intended solely for beginners in mechani- 
cal drawing, but will exhibit some of the best 
methods in constructing parts of machinery, 
that the experienced machinist and 
draughtsman will receive benefit from their 
perusal, as well as the apprentice or student. 
There is no other subject in the whole range 
of those treated in the AMERICAN MACHINIST 
which has developed so many letters of in- 
quiry within the past few weeks, as that of 
learning mechanical drawing. This fact is 
an exceedingly gratifying one, as it shows a 
widespread desire on the part of young men 
to take up the study without dependence 
upon teachers, and to acquire such a practical 
knowledge of machinery construction as will 
enable them in time to occupy responsible 
and profitable positions in the various de- 
partments of mechanical engineering. We 
advise all our readers who are desirous of 
learning draughting to study Prof. Sweet’s 
articles, as they appear from week to week, 
very closely, and to obtain the tools de- 
scribed (not waiting until cool weather in the 
fall), and follow carefully his directions. 

In our ‘‘ Letters from Practical Men,” Mr. 
Goodyear, of Pittsburgh, who possesses ex- 
tensive information of the behavior of steel 
under special conditions, acquired in its 
manipulation in one of the large steel works 
of that city, where he holds a responsible 
position, gives some practical hints about 


so 


hardening steel. 

Prof. R. H. Thurston offers a very useful 
suggestion, based upon his own experience, 
as to keeping a ‘‘ Ready Reference Book,” 
which it would be well for those entering 
upon mechanical pursuits to follow. Noone 
can expect to remember all he reads, or even 
where to find any particular article that has 
attracted his attention in some past time. 
Prof. Thurston has, in 
mechanical engineer and instructor in the 
Stevens Institute, fully demonstrated the 
value of indexing for future reference any 
desirable article as He 
can, as a consequence, in the course of a few 
minutes, or, at most, a few hours, find what 
is wanted upon any subject desired, while 
another would have to search for it as many 
weeks. Another method of indexing is re- 
ferred to by Mr. Barnes, of Springfield, Il. 

Mr. Campbell of Hartford gives a plan 
which involves rather more time and atten- 
tion than either of the others mentioned, but 
will repay those who are enabled to carry it 
out. Line shafts and their necessary concomi- 
tants are touched upon by another contributor. 

Quirk” gives some practical ideas on tool 
posts, with a sketch of a device he has used, 
which will prove interesting in almost any 
shop. 


his practice as a 


soon as it is perused. 








Cast Iron Boiler Heads. 


The use of cast iron to resist pressure in 
ordinary tubular steam boilers has been con- 
demned by most mechanical engineers of good 
authority. Some of their opinions on this 
subject have already been published in these 
columns. Cast iron may contain flaws not 
discoverable, even by careful examination, 
and its liability to fracture by sudden changes 
of temperature is far greater than that of 
wrought iron. Yet cast iron, in some local- 
ities, is most generally used for boiler heads, 
both flat and concave. In eastern Pennsyl- 
vania cast iron boiler heads are very common, 
In Philadelphia alone, we are informed by 
reliable authority, there are some 800 boilers 
with cast iron heads, varying trom thirty 
inches to forty-eight inches diameter, a great 
many of them being flat. The danger in- 
curred by such construction, whatever degree 
it might assume, does not seem to have made 
any very serious impression in that com- 
munity. In fact, with few exceptions, boiler 
makers and engineers in that section have, 
by their practice, assumed cast iron in such 
situations to be a reasonably safe material to 
use. The explosion of a boiler, with a cast 
iron head, in Gaffney’s Dye Works, Phila- 
delphia, on the first of the present month, by 
which three men lost their lives, has caused a 
great deal of comment, not only as to the 
use of cast iron for such purposes, but as to 
the responsibility of boiler inspectors. In 
this case the boiler (thirty-six inches diameter) 
had cast iron heads, varying from one and 
seven-eighths to two inches thick. The front 
head, which burst into four pieces, contained 
a man-hole and plate eleven by fifteen inches. 
The metal was thickened around the man- 
hole to two and a quarter inches, for seating 
of plate. In March last, when the boiler was 
new, it was inspected by the Hartford Steam 
Boiler Inspection and Insurance Co. It was 
tested by hydrostatic pressure to 95 pounds, 
and a limit of 70 pounds working pressure 
allowed. The safety valves were loaded for 
65 pounds, and began to blow at 62 pounds. 
There were two safety valves, independent of 
each other. All the appliances and attach- 
ments were proved to be in good order at the 
time of the inspection, and a competent man 
was in charge. Subsequently the engineer 
or boiler tender (there was no engine on the 
premises) was discharged, and, as it is now 
ascertained, an unreliable man put in his 
place. This was done without the knowledge 
or consent of the Hartford Company. When 
the explosion occurred the head was broken 
into four pieces, the flange of the head re- 
mained in the boiler, the fracture being at 
the angle of the flange. It was broken clean 
around, and radial lines of fracture ran from 
the man hole to the circumference. There 
was no apparent weakness discovered, and 
the cause of the explosion has not been satis- 
factorily explained. The fractures were all 
clean and clear. At the coroner’s inquest it 
was shown that the man in charge of the 
boiler was of intemperate habits, and that he 
The former 
engineer had been discharged because he de- 
clined to leave the boiler to take care of itself 
while doing sundry jobs about the premises, 

The coroner’s jury was composed of ex- 
perts known to be hostile to the Hartford 
Boiler Insurance Company, and their verdict 
specially censuring the company exhibits too 
plainly a prejudice that ought not to carry 
weight with fair-minded citizens. 

The testimony of the boiler makers was 
that they had built many similar boilers, and 
made this one, regarding it as first class in 
workmanship and material. The chief in- 
spector of the Department of Steam Boiler 
Inspection of the city testified that he fre- 
quently approved boilers of the same type 
and construction, and that he would have 
passed this boiler as good and safe for 80 Ibs. 
of steam. He further testified that he was 
well acquainted with the inspector of the 
Hartford company who made the inspection, 
that he regarded him as a very competent 
man, and would be glad to employ him for 
his department if he could get him. 

The jury, while finding that no skilled at 
tendant was employed, and that the man in 
charge was withdrawn at times from the 


had no license as an engineer, 
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care of the boiler to perform other duties, 
uttered no censure of the owners. So far as 
we can learn, the manifest prejudice shown 
in the verdict has had the effect of strength- 
ening rather than diminishing public confi- 
dence in the work of the Hartford company. 
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Annual Convention of the Railway Mas- 
ter Mechanics. 


The Master Mechanics’ Convention, part of 
whose proceedings we noted in our last issue, 
held its sessions in Providence, Rhode Island, 
June 14th, 15th and 16th. The whole time 
occupied was spent very pleasantly and prof- 
itably by the members and their friends, A 
great deal of valuable information was devel- 
oped by the interchange of ideas which must 
prove of great importance to railroad compa- 
nies. 

The following persons were unanimously 
elected associate members of the society : F. 
W. Dean, tutor in the Lawrence Scientific 
School, Cambridge, Mass. ; William Kent, 
with Schoenberger & Co., Pittsburgh, Pa. ; 
Alexander Gordon, general manager of the 
Niles Tool Works, Hamilton, O. ; and Lewis 
F. Lyne, of the AMERICAN MACHINIST. 
The number of associate members is limited 
to twenty. 

A paper was read by F. M. Wilder, of Sus- 
quehanna, Pa., N. Y., L: Be Wr KR. on 
Experiments in Train Resistances, with the 
Dynamometer to determine what becomes of 
the Power developed by the Locomotive. 
Mr. Wilder stated that in selecting the style 
of engine best adapted to perform the work 
of the road where he was located they labored 
under great difficulty because of a lack of 
data to determine which class of engine did 
their work best. He accordingly tried some 
experiments with a hydraulic weighing ma- 
chine which were altogether unsatisfactory, 
because of the impossibility of getting correct 
readings After several unsuccessful ex- 
periments with other existing apparatus, an 
apparatus was devised in which a_ pencil 
would make a continuous diagram upon a 
slip of paper which passed between two roll- 
ers. By this contrivance all the variations in 
the resistances were shown, by means of 
which it could” readily be decided 
which engine did the best work. Blue 
prints from the original diagrams 
were shown, together with tabulated 
forms of reports. During the discussion on 
J. Johann’s paper on Boiler Construction, the 
facts were brought out that it was considered 
bad policy to put in stay bolts at an angle 
with the sheet, as they are not so strong, and 
are more liable to leak than when put in 
square. A sloping arched crown sheet 
would hold a deposit of scale as readily as a 
flat crown sheet, but would probably allow 
sediment to be washed off. Attention was 
called to the fact that many confound scale 
with sediment as being one and the same 
thing, which is erroneous. 
posit usually caused by a gathering of the 
‘arbonates and sulphates of lime and mag- 
nesia, which form a hard substance; while 
sediment was merely a deposit of decayed veg- 
etable matter and mud, which not 
harden, and may be easily washed out. The 
chief reason for the difference in the experi- 
ence of master mechanics the great 
difference in the chemical composition of the 

yvater used in various parts of the country. 

The question of holiow stay bolts was 
brought up by Mr. Briggs, who stated that 
he examined the boiler of one locomotive, 
and found the top rows of stay bolts broken. 
The state of these bolts could not be deter- 
mined definitely, except by an examination 
from the inside. 

A favorite test was sometimes made by 
holding a heavy hammer upon one end of the 
stay bolt, and striking the opposite head with 
another hammer. If the hammer rebounded, 
the stay bolt was supposed to be unbroken; 
but if it did not rebound, it was evident that 
the bolt was broken. This test was not al- 
ways considered reliable, because a_ bolt 
might be broken off, yet if the ends re- 
mained in contact, the 
boand. Hollow stay bolts were their own in- 
dicators, and would leak when broken 
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One of our readers writes as follows: 


I am twenty-six years of age and have just 
commenced learning the machinists’ trade—a 
trade I have always coveted a_ practical 
knowledge of from a child, but was _ pre- 
vented from learning, first by the short- 
sightedness of parents, and since by the de- 
pressed state of the trade and other circum- 
stances. 

Although I have a late start I hope I shall 
become a master of the trade yet, and if 1 
was accustomed to writing would give some 
of my experience, which might encourage 
others to brace up and go at the trade in 
sarnest in spite of the protests of their white- 
necktied friends. 

This represents a commendable spirit, and 
an ambition worth copying by many young 
men who are struggling for situations as 
clerks and bookkeepers at $10 a week. 














Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to 
methods. 


common sense 


(1) S. B., Middletown, O., asks: What is 
the proper size of steam ports for the cylinder of 
an engine 22’’x36’’? Piston is to run ata velocity 
of 800 ft. per minute. The steam and exhaust 
valves are independent. A.—Steam ports, 244/’x 20” 
each. 


(2) J. B., Providence, R. I., asks: Please 
inform me how black baking japan varnish is made ? 
A.—Melt together 50 pounds Naples asphaltum and 
8 pounds dark gum anime and boil for 2 hours in 12 
gallons linseed oil; then melt 10 pounds dark gum 
amber and boil it with 2 gallons linseed oil. Add to 
this the first mixture together with a sufficient 
quantity of dryers and boil for 2 hours longer, or 
until a little of the mass when cooled can be rolled 
into pills. Then withdraw the heat and afterwards 
thin down with 30 gallons oil of turpentine. The 
foregoing is an excellent varnish for either wood or 
metal. 


(8) F. D. D., Rochester, N. Y., writes: 
I find by experience that it is an exceedingly diffi- 
cult job toturn a wrought iron shaft (particularly 
hammered round iron) so that the journals will be 
perfectly round. This fact bothers me greatly in 
starting up new engines, the main or crank bearings 
causing a great annoyance for the reason stated. 
What am I to do to overcome this difficulty? A. 
In turning the main shaft for high-speed steam en- 
gines it is of the greatest importance to have a first 
class lathe. If the spindle be out of round, or the 
boxes loose or imperfectly fitted, the shaft turned 
will necessarily partake of these imperfections. A 
lathe for fine work such as finishing journals must be 
set upon a firm foundation and be free from vibra- 
tion. The spindle should be of steel and the journals 
ground to a perfect fit. The centers should also be 
ground to the proper gauge, as they cannot be 
made true by turning and filing. The centers in 
the shaft must fit the centers of the lathe. The 
boxes of the spindle must be tightened so that there 
isno lost motion. After the shaft has been roughed 
out and fitted to the wheel and eccentric, the main 
journal should be placed nearest the dead center 
and a very light finishing cut run over both jour- 
nals. Then without turning the shaft end for end, or 
loosening it upon the centers, attach a small emery 
grinder to the tool rest of the lathe, and drive it by 
a belt from a countershaft. By feeding the car- 
riage back and forth across the journal, at a speed 
of about 8 to the inch, a true bearing may be pro- 
duced. After finishing one journal the other may 
be ground in the same manner. Where consider- 
able grinding is to be done, it will pay to have a 
pair of stationary centers and a slide rest with an 
emery wheel attached for grinding journals, asit is 
a very difficult operation to produce a true cylin- 
drical surface upon a lathe with a 
spindle. 


revolving 


(4) J. H., Toronto, Ont., asks: I would like 
to have you give me a correct practical rule for 
laying out a tapered course for boiler work, in 
sections; also the rule for laying it out in one 
Let A BC D, in the accompanying dia- 
gram, represent the outside of a tapered course, 


piece? A. 
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AB being the widest end, and C D the narrowest 
end. Prolong AC and BD to I, where they meet, 
and from the center I, with radius I B describe the 
curve B E, and with I D asa radius, describe the 
course DH. Set off on the outer curved line a dis- 
tance, say B E, equal to the circumference of A B, 
and from EI, this will form a tapered course in one 
piece. To this add sufficient lap forthe joint. For 
a tapered course in sections, divide up the single 
course into any number of equal parts required by 
drawing radial lines (as EI), always allowing suf- 
ficient stock to form the laps. 





50 cts. a line for each insertion under this head. 





Dies, Punches and Special Tools, manufactured 
by H. H. Coles & Co., 446 N. 12th St., Philadelphia. 


Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Ill. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 


Steam Engines Indicated and Examined. Power 
Measured. W. H. Odell, P. O. Box 274, Yonkers, N.Y. 


Bound volumes for 1880 of the AMERICAN Ma- 
CHINIST.—We can furnish Vol. 3 of the AMERICAN 
MACHINIST, containing the full 52 issues of 1880, 
neatly bound in cloth, ready to ship by express, for 
four dollars. AMERICAN MACHINIST PUBLISHING Co., 
69 Fulton Street, New York. 


Special inducements offered toclnbs. ‘‘ Extracts 
from Chordal’s Letters in book form, now ready. 
Cloth. 320 pages. Less than 5 copies, $1.50 by mail, 
each, postpaid. American Machinist Publishing 
Company, 96 Fulton Street, New York. 


J. C. Hoadley, Engineer and Expert, formerly of 
Lawrence, Mass., has opened an office at 29 High 
St., cor. Federal, Boston, Mass., where he will be 
pleased to receive old and new friends. 


A New Treatise on Steam Engineering, Physical 
Properties of Permanent Gases and of Different 
Kindsof Vapor. By John W. Nystrom, C. E., 8vo., 
cloth. Price, $1.50, also A New Treatise on the 
Elements of Mechanics, Establishing Strict Pre- 


cision in the Meaning of Dynamical Terms. By 
John W. Nystrom, C. E., 8vo., cloth, price, $2.00, 


Mailed by E. & F. N. Spon. 446 Broome St., New 
York City, on receipt of price. 


Wanted to arrange with the proper party to man- 
ufacture an Automatic Steam Engine on royalty, or 
would dispose of patents on fair terms. Have pat- 
terns for six sizes. Engine equal to the best. Ad 
dress, Box 15, AMERICAN MACHINIST Office, 96 Fulton 
Street, New York. 


Propellers, 12 to 26 in. 


Geo. F. Shedd, Waltham, 
Mass. 


James W. See, Consulting Engineer, Hamilton, O. 











Deer & Co., Moline, Ill., have ‘invested $10,500 in 
land for an extension of their plow works. 

Warner & Swasey have just completed a shipment 
of one hundred power lathes to the Joel Hayden 
Brass Co., of Lorraine, O. 

It is stated that the Atchison, Topeka and Santa 
Fe Railroad Company has 
hundred 
coaches, 


recently ordered one 
and five new locomotives, fifty passenger 
and fifteen Pullman sleepers. 

The first double decked passenger cars ever built 
for use in this country are being put together at the 
shops of J. G. Brill & Co., Philadelphia, for the 
steam beach roads at Cape May, N. J. 

The Variety Iron Works Co., of Cleveland, O., are 
about erecting a large addition to their works. 
They employ 133 hands, and report the demand for 
their specialties very brisk. 

Wm. Cramp & Sons, of Philadelphia, have turned 
out the biggest pair of marine boilers ever built in 
the United States. They are intended for the Red 
Star Line steamer Vaderland. 

Alfred Box & Co., Philadelphia, are so pressed 
with orders for their hoists and drill presses that 
they are going to increase their capacity by re- 
building and enlarging their works and doubling 
their force. 


On June 14th, by a vote of the stockholders of the 
Standard Manufacturing Company, Chicago, manu- 
facturers of machine screws, it was decided to 
change the name of the corporation to the June 
Manufacturing Company. 


The work on Wood's new woolen mill, Cooper's 
Point, Camden, N.J., is well advanced, and it is 
thought the works will be ready for operation in 
about six weeks. 
about 150 hands. 


They will give employment to 


The Empire Portable Forge Co., of Cohoes, N. Y., 
are making 25 different styles and sizes of portable 
forges and blowers for all purposes, and report an 
increasing demand, which they find difficult to 
keep up with. They have just finished a new 
hand blower which is fire proof, being made with- 
out wood or leather (except the handle), and with 
a wrought-iron frame. Its capacity is equal to the 
largest blacksmith bellows. 


A Kenosha, Wis., correspondent of the Chicago 
Industria World says: ‘It is proposed to enlarge 
the present Pirsh carriage works to the dimensions 
of a great factory; to build large woolen mills; to 
organize a company with ample capital to manu. 
facture tools and machinery; to build a track and 
additional wharves on Wasbington Island, making 
it a site for the wholesale lumber trade and factory 
property. 
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The Gray Iron Company's new factory now in 
course of completion, corner of Erie and Kingsbury 
street, will start up in about a week. Sixty men 
will be employed in the foundry, and 150 in the 
machine and lock shop. The works cover 200x148 
feetof ground.— Chic, Industrial World 

A recent hurried visit to the works of the Hart>- 
ford Engineering Co. found them busy placing new 
tools, many fine ones being in position and in oper- 
tion. They have under way quite a large number of 
the *‘ Hartford Buckeye’ engine, also a novel form 
of small cut-off engine, the invention of a St. Louis 
engineer. The machinery already at work on the 
Medart pulley, together with that in process of con- 
struction for the same purpose, is suggestive of the 
inquiry, ** Where do all the pulleys go to 7" 
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Newly Incorporated Companies. 


NEW JERSEY. 

Mount Olive Iron Company, Mount Olive; Byron 
K,. Stickle, Geo. W. Stickle and Wm. George, incor 
porators. Capital, $50,000, 
and other ores and the 
iron and other metals. 


For the smelting of iron 
manufacture and sale of 


New Hampshire Chemical Pulp Company, Eliza- 
beth; Charles H. Taylor, Wm. L. Lovell and others, 
Capital, $200,000. To manufacture 
and dealin chemical pulp and wood pulp, to buy, 
sell and deal in the goods and materials used in the 
manufacture thereof. 


incorporators. 


Somerville Watee Company, Somerville; J. Har 
per Smith, Hugh M. Gaston, Culver Barcalow and 
others, incorporators. Capital, £50,000. To con- 


struct, maintain and operate water works in the 


towns of Somerville and Raritan, Somerset County. 

The New York, West Shore and Buffalo Railway 
Company, formed by the consolidation of the New 
York, West Shore and Buffalo Railway Company 


and the North River Railroad Company. Jersey 
City, N. J., and New York City. Charles Bard, 
President, Alexander Taylor, Sec. and Treas. Capi 


tal, $40,000,000 


Chase Car Ventilator Company, Jersey City, N.J., 
Boston, Mass.; Andrew J. Chase, James Alexander 
and others, incorporators. Capital, $250,000. To 
manufacture and sell improvements applicable to 
railroad cars for the purposes of ventilation. 


The Ontario Construction Company, Jersey City, 
Samuel Borrowe, James E, Price and E. P. Stevens, 
incorporators. Capital stock $1,000,000. To con 
tract for the building, constructing and equiping 
railroads, telegraph lines, &e. 


The Lehigh and Hudson River Railroad Company, 
formed by the consolidation of the Lehigh and 
Hudson River Railroad Co. and the Pequest and 
Walkill R. R. Co, Principal office, New York City. 
Capital, $1,000,000. To run and operate a railroad 
from Belvidere, Warren Co., N. J., toa point on the 
boundary line between the states of New York and 
New Jersey, at or near the village of New Milford: 
Grinnell Burt, Prest., Daniel B. Halsted, Treas., and 
Alfred Ely, Secretary. 


The America-London Celluloid Piano Key Com 
pany, Belleville; John Eastwood, Warren 8. Sill 
cocks, J. 8. Cooley and Geo. W. Hubbell, incorpo- 
rators. Capital stock, $20,000. To manufacture and 
sell key-boards for musical instruments. 


The Midvale Rail Road Company, Paterson: John 
H. Huyler, Ed. Goldschmit, David Crawford and 
others incorporators, Capital $10,000. To construct 
and operate a railroad in the township of Pompton, 
Passaic Co., N. J., the length of said road is less than 
one mile. 

ILLINOIS, 

Fulton County Extension Railway Company. 
Incorporators are—S. H. Mallory, T. M. Stuart, Ed- 
ward A. Temple, 8. 8. King, Joseph Braden, Chare- 
lowa; Wilcoxen, Henry Phelps 
Moses Turner, John A. Gray, Lewiston, Ills. To 
construct and operate a line of railroad from Fair 
view in Fulton county, west to East Burlington in 
Henderson County, and east to the City of Peoria 


ton, James C, 


in Peoria county, and from said line at some con 
venient point, by the way of Monmouth in Warren 
county, northwestwardly to the Mississippi river, 
and by the way of Galesburg in Knox county, north 
to the Mississippi river, allin the State of Illinois. 
Capital stock, $1,000,000. Principal office, 
ton, 


Lewis- 


La Poer Company. Incorporators are —Pomers La 
Poer, H. W. Brownand George P. La Poer 
stock, $500,000. 
deal 


Capital 
operate and 
and manufactured products, 
be cotton and paper-making 
engines and rolling-mill ma 
or quartz 
to 


Poer, 


To manufacture, 
in machinery 
among which may 
machinery, steam 
chinery, feed mills, 
amalgamators—more especially manufacture 
the inventions of Pomers La present and 
prospective ; also to mine and manufacture iron, 
and todo a general manufacturing business. 
tion, East St. Louis 


ore mills and 


Loca 


The Garden City Fan Company. Incorporators 
are——-Louis Gathmann, John W. Collins, and William 
W. Green ; Capital stock, $30,000, 
and sell exhaust 


To manufacture 
fans, pressure blowers, and such 
other machinery as they may desire to manufac- 
ture. Location, Chicago, II. 


East St. Louis Water Works Company, East St. 
Louis; Capital, $150,000, H. F. Dorwin, J. W. Whipp 
and E. F. Leonard, incorporators. ‘Tosupply water 
to the City of East St. Louis for fire protection and 


for use by railroads, manufacturers and private 
consumers, 
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PENNSYLVANIA. 

Webb Tool Company, Allegheny City; P. D. Nicols, 

Sewickly, Pa., Geo. B, Logan, Allegheny, and Jas. 

Marshall, Allegheny, Pa., and others, incorporators, 

Capital, $50,000, For manufacturing Twist Drills, 
Special Tools and all kinds of light machinery. 

7) Te 


Machinists’ and Engineers’ Supplies. 


NEw York, June 23, 1881. 

The state of trade is about the same as that re 
ported for several weeks past. The Ashland 
Emery Co., Perth Amboy, N. J., reports a good de- 
mand for manufactured emery with a tendency to 
rather higher prices, which is likely to continue in 
the future, particularly as respects the finer grades 
of emery. J. A. Wilde, of Hudson, N. Y., has issued 
a circular of his new and improved mandrel. This 
mandrel has an enlargement or boss in the middle 
ot its length, or at either end cut away, so as to 
form two raised parallel longitudinal bearings and 
a corresponding groove, which are at equal dis- 
tances apart, the groove being deeper at one end 
than at the other, and being designed to receive 
the third bearing, which consists of a correspond- 
ing key to be forced into this groove, thus securing 
the mandrel firmly in place in any piece of work. 

The Seeger Manufacturing Co., Springfield, 
Mass., have issued a new catalogue and price list of 
jack screws and press screws of their manufacture, 
which will be mailed upon application. 

The File Manufacturers’ Association of{the United 
States held a meeting in this city, June 15th, 
and adopted a new price list which will soon be 
issued. A list of new steel sizes for file steel was 
discussed, and will probably be adopted by all the 
manufacturers. The manufacturers of wood 
screws recently held a meeting and agreed upon a 
new line of discounts to take effect July 1. 
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Iron and Metal Review. 


NEW YORK, June 23, 1881. 

Pig iron, while not much improved, does not ap- 
pear as much depressed as it lately has been. 
There is a better feeling as to the immediate fu- 
ture of prices and demand. There seems to be no 
decrease of consumption. We quote No. 1 X foun- 
dry, $24; No 2 X Foundry, $22; Gray Forge, $20. 
Scotch Pig is somewhat firmer. We quote Coltness 
$23 to $23.50; Eglinton, $21; Cambroe, § : and 
Glengarnock, $22.50. Rails are moderately active 
at $56 to $60 for steel, and $48 to $50 for iron or 
mills. Old T rails are selling at $25, and double 
heads at $26.50. 

‘Wrought Scrap is in very slow demand at $27 for 
No. 1 from yard. Manufactured iron from store is 
steady on a basis of 2.5c.for refined bar. 

Boiler makers’ supplies are in good demand at 
following prices: Tank iron, 2%c. to 3c.; Refined, 
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34c. to 38¢e.: Shell, 3i44c. to 334c.; Flange, 45¢c. 
to 4%4c.; Fire Box, 54%c. to 534c.; Burden’s Rivets 
51-10c, Boiler Tubes, 45 per cent. discount from 
list. 


Ingot Copper is somewhat quiet at 17¢. to 174e. 
The low price is in a measure due to an abundant 
supply. 

Tin remains firm at 21¢. for Straits, 20% for Aus- 
tralian, and 20%4c. for Billiton. Pig lead is dull at 
13¢c¢. to 4%e. for Common, and 4%c. for refined. 
Western Spelts commands 5e. and Silesian 5c. 
Antimony is in fair demandat Ic. to 14%e. as to 
brand. 


—W ANTE D<— 


Wanted.—A foreman for a boiler shop in a New 
England City. One familiar with marine work, 


with knowledge of drawings, and able to sketch or 
draft general boiler work; also, competent to 
handle men to best advantage. Address P. 8S. Co., 
care of the AMERICAN MACHINIST. 


Wanted—An experienced machinist and tool 
maker, who is also able to design and construct 
light machinery. Address, with references, A. B., 
Box 13, office of AMERICAN MACHINIST. 


A mechanical engineer and draughtsman of 25 
years experience, both in America and Scotland, 
and who has a moderate amount of capital, will 
shortly be willing to take a position in a machine 
shop as partner, or to co-operate in starting a new 
concern. Address Box 14, AMERICAN MACHINIST. 

Wanted. — Situation by a first-class Pattern 
maker, will go any where for a permanent situation. 
Address Box 11, AMERICAN MACHINIST Office. 





V7 ADT TED 


To arrange with the proper party to manufacture 


AN AUTOMATIC STEAM ENGINE 


on royalty, or would dispose of patents on fair 
terms. Have patterns for six sizes. Engine equal 
to the best. Address box 15, AMERICAN MACHINIST 
office, 96 Fulton Street, New York. 


FOR SALE CHEAP. 


Foundry, Machine, Blacksmith, Boiler and Wood 
Shops, with Engine and Boiler, Line Shafting and 
Pulleys, Mackenzie Cupola and Blower, Forges, &c, 

Address E. M. BIRDSALL, Penn Yan, N.Y. 
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SURE CURE FOR SLIPPING BELTS. 


THE NORRIS 
Patent Pulley Cover. 


This Cover is made of al- 
ternate layers of the Best 
Elastic Kubber and Canvass 
wound spirally around the 
Pulley, having a lip and re- 
bate which lock. 

It can be puton by any one, 
on any size Pulley, without 
taking the shafting down or 
moving any part of it, and 
works alike well with leather 
or rubber belting SEND 
FOR CIRCULAR. 


Cc. L. WRICHT, 
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FISTS Ul | 


U. S. METALLIC PACKING CO. 


MANUFACTURERS OF 


SELF-ADJUSTING STEAM PACKING 


FOR MARINE AND STATIONARY ENGINES 





1368 Broadway, 
NEW YORK. 


82 Canal Street, 
BOSTON. 


THE LARGEST 


MACHINERY DEPOT 


— IN AMERICA « 
HEADQUARTERS FOR 


WOOD WORKING MACHIN 





~ ~ 
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STANDARD GOODS AT BOTTOM PRICES 


TH MACHINE CO. 


S MARKET ST 
* PHILA.PA.U.S.A. 


Sr\hes 


EMERY WHEELS 4% 
“ GRINDINGMACHINE RY. 


The Slate Sensitive Drill. 


Adapted to rapid work with small drills. Its ex- 
treme sensitiveness prevents clogging and breakage 
of drills. Has a swinging table with attachment 
for center drilling, Instantly adjustable to differ- 
ent lengths of work. Over 200 already in use. Send 
for circular. 


DWIGHT SLATE, Hartford, Conn, 


’ an KATZENSTEIN’S 
| Self-Acting 
{ METAL PACKING, 


— For Piston Rods, Valve 
Stems, &c. 

Adopted and in use by the 
principal Iron Works, En- 
gine Builders and Steam- 
ship Companies within the 
last eight years in this and 

foreign countries. 

‘Zz _L. KATZENSTEIN & CO., 

35 Desbrosses St., N. Y. 


TOOLS for MECHANICS, 
ENGINES AND BOILERS, 


Machinery and Supplies, 
oO. Lh. PACKARD, 
Milwaukee, Wis, 


‘H.B.SMI 
92 
ESTABLISHED IS 
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Greenfield Vertical Engine, 


SOLD BY 
ForRMERLY 


COOKE & eo.. Cooke & Breas, 
Dealers in MACHINERY AND SUPPLIES, 
6 Cortlandt Street, New York, 
f IS THE BEST IN THE 
MARKET. 
Send for our prices before 
ordering Engines, Boilers, 
or other machinery 
AGENTS FOR 
ROOTS’ 
BLOW ERs, 
WATSON’S 
FORGES 
W ATE RS’ 
GOVERNORS, 
KHEYSTON E 
INJECTORS, 








104 DUANE St., NEW YORK, 


| in say 


[Jury 9, 1881 












KEARNEY & FOOT 4 
Seer" | Pull Weight Hand-Cut Files. 


The best and cheapest in the end. 
following testimonials. Read them. 
THE SINGER MANUFACTURING CO. 
BARNEY & Fr Elizabethport, N. J., Jul 7 
have neverhad any a conan ee “Ags Sagoo Se your manufacture, and Sarting tad tee ee 
one’ yith'them. e can safely affirm that for evenness of tem bh ; 
cut, accuracy of shape and all other qualities which go to make ‘j pg ge 
E les t ip a perfect File, they are e 
= some spects superior, to the best English-made Files. Very Tru 5, W™. i. INSLER % ba Ra 
essrs. KEARNEY & Foor, ai 
Gentlemen:—We have been using your Files, both y re-c x acral ge wey wil 
ing that we have found them a very superior — lacs daar ata cao: epamanie 
HANS REISE, Contractor, with The Singer M’f’g Co. 
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t 


Send for quotations. The files speak for themselves in the 


Manufactory, 
PATERSON, N. . 


Messrs. KEARNEY & Foor, 


, 


pots card board 10 x 12 in. ‘‘ Instructions on the use of Files,’ which are intended for shop 
1ese instructions with our “‘ Illustrated CataJogue of Files” we,mail on receipt of 27 cents postage. 
KEARNEY & FOOT. 


We 
use. T 
To customers we mail a complete set free of charge. 


The Cameron Mining Pump, 


Designed for use in Gold, Silver, Coal and Iron Mines. Also for genera 
Manufacturing and Fire purposes. 
Pumps furnished with movable linings in iron, composition or Phosphor Bronze. 


THE A. 8. CAMERON STEAM PUMP WORKS, 


FOOT EAST 23d STREET, NEW YORK. 


BRADLEY’S 


CUSHIONED HAMMER 


STANDS TO-DAY 


WITHOUT 
AN EQUAL. 


It approaches nearer 
the action of the smith’s 
arm than any hammer 
in the world. 
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Bradley & Company, 
SYRACUSE, N. Y. 
[Established 1832. ] 









WHITCOMB MP’G CO. Pp 
Formerly C. Whitcomb & Co. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 
IRON PLANERS 


A Specialty. 


LEHIGH VALLEY EMERY WHEEL Co. 


LEHIGHTON, PA. 
Manufacturers of Emery and Corundum Wheels and Grinding Machinery. 


COOKE & CO., 6 CORTLANDT ST., NEW YORK ACENTS. 


Knowles Lmprovel Steal PUMRS 


TEE STANDARD: 
Steam Pumps for Every Possible Service. 
SEND FOR ILLUSTRATED CATALOGUE. 


KNOWLES STEAM PUMP WORKS, 


S86 Liberty Street, | 
NEW YORK. | BOSTON. 


BETTS MACHINE CO., Wictmineton, DEL. 


MANUFACTURERS OF 


STANDARD CAUCES, 


EAN BROTHERS, 


Steam Pump Works, 
INDIANAPOLIS, IND. 
Manufacturers of 

ler Feeders, 


_— «Fire Pumps and Pumping Ma- 
_ OEAN BRE inOANAP SiS e. chinery for all purposes. 


SEND FOR ILLUSTRATED CATALOGUE. 




















44 Washington Street, 











CORRECTIVE GAUGE 
The disks are ground separately. Any combination 
of sizes can be made, 


STANDARD GAUGE, 


Any size from 14 in to 6 in, 








ADJUSTABLE REAMER. 


Any size from '; in, to 2's in, 
Size Maintained by Blade Adjustment, 
Will Outlast the Solid Reamer. 
Shank Ground to Standard Size, 





MEASURING MACHINE 


Sizes, 0 to 4 in., 0 to 12 in., 0 to 24 
in. Can indicate to ,5)55 of an inch. 


KEEP SIZES RIGHT and thus CHEAPEN PRODUCTION, 








Etec. 


SEND FOR CIRCULAR. 














